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Foreword. 


The fourth revised edition of the “Nursery and Plantation 
Notes for Bengal” has been compiled in the office of the Provincial 
Silviculturist during 1935. Thanks are due to all officers, especi- 
ally to the Divisional Forest Officers of the Province, without 
whose active co-operation, both in collecting information and help 
in experiments, revision of these “Notes” would not have been 
possible. 

C. K. Hohfray, 

Deputy Conservator of Forests, 
Silviculturist, Bengal . 

Dated Dabjeeling, 

The 26th October 1935. 




Nursery and Plantation Notes for Bengal, 1935. 
General. 

The third edition is already out of print and many requests 
for copies are still being received. Since the last edition was 
issued in 1933 much experience has been gained and many correc- 
tions and additions are now necessary. Furthermore, a consider- 
able amount of information has been collected on new species. It 
has, therefore, been decided that, rather than reprint, the third 
edition, it would be preferable to issue a fourth edition instead and 
so bring our information right up to date. 

It has been compiled from the old notes and from records of 
observations from all grades of Forest Officers throughout the 
Province. 

The need for constant observation and placing on record of such 
cannot be over-emphasised. Much useful information is lost ’or 
not made available through Officers not placing on record such 
experience as they have gained, and it is requested that any in- 
* formation obtained may be sent to the Silviculturist for record. 

Again, inaccuracies may appear, and should be noted for 
correction in the next issue. 

The collection of information takes time and trolble, and it 
is quite realised that Range Officers have little time to spend on 
outside work, but it should be remembered that these notes will be 
a permanent record and should be made afailable for all Officers 
in the future. 

It has been found that the Form (Appendix III) on which 
information is to be written up has been of considerable practical 
value and has lessened office work of both the Range Officers and 
the Silviculturist, 

Information on species that appeared in the previous edition 
is now considered for the main part to be accurate. Any addi- 
tional information, or inaccuracies found concerning these species, 
should be reported to the Silviculturist as soon as possible. It is 
suggested that the Divisional Forest Officers should issue a Stand- 
ing Order to their Range Officers that when putting out any of 
the species that occur for the first time in this edition, or any new 
species not mentioned, they should submit annually to the Silvi- 
culturist, for these species, information as laid down in the Form 
(Appendix III) until snch time as it is considered that all possible 
information for any one species has been collected and checked. 

Choice of Species* — It is obvious in the natural forest that 
certain species are suited to certain localities and a knowledge of 
habitat is essential for successful regeneration. 
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Since the last issue of the notes experiments by the Silvicul- 
turist aud the Divisional Forest Officers have given certain in- 
formation which haae added considerably to our knowledge of the 
more important species as regards soil requirements, rate of 
growth, cultural operations, etc., hut there is still much to be done, 
particularly in Southern Bengal, where with the exception of 
ffurjan (Dipterocarpus turbinatus), tali ( Dichopsis polyantha ), 
dhakijavi (Eugenia grandis), Chapalish (Artocarpus chaplasha) 
little is known. Experiments must, therefore, be carried out so 
as to enable us to successfully regenerate more of our important 
local species and also to introduce certain valuable exotics which 
are likely to be suited to the locality. 

In Northern Bengal, the success already obtained with the 
methods in force justify continuation of the former policy until 
such time as experience has proved a change necessary. 

The question of mixtures in plantations has now come into pro- 
minence owing to the severe damage done by Urostylis punctigera 
to pure chanp (Michelia ehampaca) plantations, Loranthus to pure 
ganrunx (Ghnmina arborea) and toon (Cedrela toona ), and defoliators 
to pure panisaj (Terminalia myrtocarpa) and gamar. 

Also it is felt that pure crops of our mo-re intensive light 
demanders, such as gamar , lamp ate (Duabanga sonneratioides) 
jxmisaj , utis (Almts nepalensis ), etc., will in later years become 
so widely sjfaced as to give a .very small volume per acre in the 
final crop and so make the growing of them unprofitable. 

It is therefore now % our policy to mix our species and to dis- 
continue putting out pure plantations with perhaps the exception 
of sal (S Korea robusta) and teak ( Tectona grand., is) which are to be 
found more or less pure iq the natural forest. Experiments with 
different methods of forming permanent mixtures have been carried 
out on a large scale in all Divisions, and although it is too early 
to draw any definite conclusions, the following methods appear 
most suited to our conditions: — 

W Mixed line sowing of panisaj and chikrase (< Chukrasia 
famuans), panisaj and toon (Cedrela microcarpa and taona), 
mundane (Acrocarpus fraxinifolius) and chikrase , gamar and 
toon the object being to raise a second storey to cover the ground 
m plantations where light, demanders constitute the principal crop 
and which will become very open after the first thinning. 

(it) Alternating groups of lines (strips) of several species. The 
method is simple and requires little supervision at the time of lav- 
ing out. It is chiefly used when putting out different species of 
roughnrthe same rate of growth where alternate line mixttires 
for certain result in a pure crop of the faster-growing 
spumes. These formations look most promising but it is still too 
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early to draw final conclusions. Five lines for the faster-growing 
and seven for the slower would appear to ensure a mixture in the 
final crop, a lesser number of lines would more than likely result 
in some species going out near half rotation age. The centre line 
of each group will contain the trees of the future and tending and 
thinning will only be done for the benefit of these trees so as t-o* 
ensure them full room for development. 

With this method of mixing as many different species can be 
put out as desired, hut it is not considered advisable to mix more 
than three or four different species on any one area so as to facili- 
tate the marketing of the final crop. 

If for any reason it is desirable to have a mixture in any one 
group of lines then this can he done ; these mixtures with the ex- 
ception of mixed line sowings are usually of a temporary nature 
and their uses are explained later on. 

(Hi) Group planting of several species, individual groups being 
36 ; x 36'. This method requires a good deal of expert supervision 
at the time of planting, and although mixtures under this method 
have been put out very successfully, the alternating groups of lines 
method gives nearly as good a mixture and is far simpler in its lay- 
-out, and so for this reason is preferable. Approximately tne 
centre tree of each group will^ he the tree of the future and tend- 
ing and thinning will be carried out for the benefit of these trees 
only. 

(iy) Alternate line mixtures. — Most suitable for mixing fast- 
growing light-deinanders and slow-growing shade-hearers. In the 
Chittagong Hill Tracts Division experiments in such mixtures have 
now been tried for several years and show definite promise. The 
outstanding successes have been gamar with tali, and gamar with 
gurjan (Dipterocarpus turbinates). The former success is un- 
qualified and the method will presumably be adopted as standard 
for raising tali. It is not yet certain whether alternate lines or 
groups of lines in the gamar -gurjan mixture will be the best, 
although the former look so promising, a good deal of tending 
amongst the gamar has been necessary to let the gurjan (Diptero- 
carpus turhinatus) develop, and further experiments as to the best 
initial spacing of the gamar will be continued. 

Mahogany (Swietenia macrophyNa ) in alternate lines with 
gamar has not been so successful ; although the former looks 
healthy, growth is very slow at present. It retnains to he seen 
whether, as the canopy rises, the mahogany will speed up. 

Alternate lines of panisaj and an g are (Phoebe attenuata) in 
the plains of Northern Bengal, and utis and chanp (Michelia 
ercelsa) r utis and phusre chanp ( Michelia lanuginosa), utis and 
pipli (Bucklandia, popu Inea ) , utis and dhupi (C ryptomeria 
jnponica) in the hills also show distinct promise. 
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Besides the permanent mixtures mentioned above there are 
certain temporary mixtures in use where one of the species is put 
out for a specific purpose, and only remains as long as it does 
not interfere with the growth of the principal species. Thus 
sissoo ( Dalbergia sissoo) and toon , jsitali ( Trewia nudi flora) and 
hunjal ( Bischofia javanica ), padauk (Pterocarpus dcdbergioides) 
jaru l (L ager sir oemia fl os ~ r egvn&} are put out in alternate 
thatis. " The las trn a tffS'd' speci e sT In each case is only put out to 
provide a good ground cover for the other light-canopied species 
so as to keep down weeds and climbers, and will only be retained 
as long as it does not interfere with the principal species. 
Again, mahogany and hainjal are often mixed in alternate thalis 
so as to get a larger area out under mahogany , the seed of which 
is difficult to obtain, the hainjal only being retained as long as 
it does not interfere with the i mahogany . 

Experiments in underplanting as an alternative to even-aged 
mixtures have been carried out in gamar and teak plantations by 
the Silviculturist in Southern Bengal. The results of under- 
sowing gamar with gurjan (Diptero carpus turhinatus) and tali 
look extremely promising. With these two exceptions, experi- 
ments have yielded little result and tend to show that this method* 
is extremely costly owing to the numerous, heavy cleanings, which 
have to be carried out for the benefit of the undercrop, and so 
could not bf carried out on a large scale. Chapalish, mahogany , 
and miten gq (B am h usa tulda) have also given fair promise as 
underplants, But results with these species have nowhere near been 
so successful as with the two species mentioned above. 

Generally our policy is on the following lines: — 

(t) Hill Forests in Northern Bengal. — The species grown in 
the hills may be divided into two classes — (a) those which pr oduce 
go od timber li ke oah^ certain species of Machuvs such as MaclnJ/uT 
~g ammieana ancf M. edulis , and chanp (Michelia excelsa) , and 
( h ), those generally of faster growth, which give box-planking 
and fuel. In the first class, oaks, katas ( Castanopsis hystrix), 
Machilus spp chanp (Michelia excelsa ) and pipli , all indigenous, 
have been successfully regenerated. In the second class the only 
indigenous species which up to date has been successful on a large 
scale is utis ? but small scale experiments carried out lately show 
that birch (Betula alnoides), mallata (Macaranga pustulate A toon 
(Cedrela febrifuga) , phusre chanp should also do well. Crypto *• 
meria japonica , an exotic, which has proved itself very easy to 
regenerate has been put out over a large area. The wisdom of 
this policy is open to question, as at present it is not popular, 
either as timber, box-planking or fuel, and is difficult to sell even 
in small quantities; so, when these large areas become mature, it 
may be difficult to dispose of the produce. 
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However, recent results obtained with experimental planting 
of Cupressus torulosa and C. funebris are extremely promising and 
it may be possible in time to substitute these for Cryptdmeria 
japomca, They have the advantage over Cryptomeria japonica 
in that besides producing good timber they give an excellent fuel. 

Several species of Eucalyptus have also been tried, of which 
only E. globulus appeared to be doing well, and this also is now 
dying out for no apparent reason. 

Owing to the comparatively small number of valuable indi- 
genous species small scale experiments are still being carried out 
with valuable exotics which are considered suitable for the 
locality. In the Silvicultural Nursery and Garden at Takdah, 
Darjeeling Division, over a hundred species from all parts of the 
world have been tried and although it is too early to state 
anything definitely, the following specie's in their younger stages 
show distinct promise : — Pinus thunbergii , Ahius incana, Juni - 
perns virginiana, ChamcecypaHs lawsoniana. 

In the foot-hills sal is grown where the locality is suitable for 
it and toon , panisaj, chanp ( Michelia champaca), chikrase , gokul 
(Ailanbhus grandis ), pakasaj ( Termnalia crenuuita) are the most 
* favoured amongst other species. Lampate was put out in the 
past, but recently Sample Plots have shown that its growth is 
sometimes unaccountably checked and many trees between 

and 4' girth have been found completely dead. §Also owing 
to its spreading habit and extreme demand for light, the volume 
of the final crop may be so small as to make it unprofitable. 

(ii) Plains Forests in Northern Bengal,— Where sal of fair 
quality was on the ground before felling, sal should be sown, 
but care must be taken to fill at once all ground unsuitable for 
sal with species which will grow there, not leaving this until 
the second year when the filling in of blanks is neve;r so success- 
ful as good first year planting. 

The practice now is to put out valuable miscellaneous species 
such as panisaj , toon, chikrase , chanp (Michelia champaca), 
malagiri (Cinnamomum cecidodaphne ) up to a maximum of 
50 per cent, of the W-bearing land, — reason being that sal has 
a limited market, which may, s as time goes, be gradually replaced 
by iron and concrete. Also even if our new plantations are only 
50 per cent, stocked, there will be more than twice the volume 
of sal on the area than is at present obtained, from the natural 
forest. Therefore, it was thought wiser to plant up half the sal- 
bearing land with valuable soft woods. 

On good soil not sufficiently well-drained for sal , malagiri , 
pakasaj, cha palish, rakthan (Lophopetalum fimbriatum) bontum 
( Phoebe hainesiana) , panisaj and lali (Amoora wallichii) do well. 
Depressions are generally filled up with either j ami (Lager stroemia 
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fios-regince L. hypoleuca ) or Icainjal , but experience has shown 
that it is a waste oi time" and money to plant up very low areas 
and small narrow deep depressions occurring in plantations that 
are likely to fill up with water during the rains, and such areas j 
should be left to come up with coppice, mallato ( Macaranga spp.) y | 
etc. On sites with poorer and drier soil gamar , chikrase , lump ate, \ 
pamsaj , malagiri , toon, latdlamm ( Hyvienodictyon excelsum ) r \ 
pitali , goktil, Alhizzia spp., setisal ( Dalbergia latifolia ), fair am j 
( Adina cordi folia), and sissoo are generally used: 

(Hi) Plains Forests in Southern Bengah— is now con- 
fined to the Chittagong Hill Tracts Division;, and has been dis- 
continued in the Cox’s Bazar and Chittagong Divisions where it 
had failed. It should be grown only on higher land, as on 
swampy land along the banka of rivers, the roots seem to rot 
after about five years and the tree falls under the weight of its 
own crown. 

Gamar is very easy to regenerate artificially but difficult to 
raise. In the Chittagong and Cox’s Bazar Divisions deer damage 
was so bad that no more of this species has been put out. In 
the Chittagong Hill Tracts, pure gamar was put out over large 
areas, and in spite of the almost annual attack by defoliators its 
growth in the younger stages was fairly vigorous and promised 
well for some time. In 1931 it was badly attacked by Loranthus 
which killed 1 out many trees over a large area; and in some cases 
the attack was so bad that areas had to be re-jhumed and 
re-stocked with other species. Also from examination of the 
older Sample Plots it was found that this species being such an 
intense light-demander had become very widely spaced, and it 
was felt that the volume of the final crop might be so small as 
to make the growing of this species unprofitable, For these 
reasons pure gamar will not be put out in future, and experi- 
ments are now being carried out to grow it in a mixture with 
slower-growing indigenous shade-bearers. Up to date alternate 
line mixtures of gamar witb tali or gurjan (Dipterocarpvs 
turbinatus) appear to be most successful. 

Mahogany , an exotic, has done very well on the lower slopes 
of ridges in the Chittagong Hill Tracts. A sample of its timber 
was sent to the Forest Economist, who reported very well on it, 
and efforts are now being made to put out as much of this species 
as possible in each year’s plantation. Mahogany appears also to 
stand shade and should do well in a mixture with light- 
demanders, but up to date has not done well in alternate lines 
with gamar . 

Padmk, an exotic, is also being put out and appears to be 
doing well. It must be mixed in alternate thaUs with a species 
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that gives a certain amount of ground cover, such as jarul 
otherwise being very light-canopied it will be swamped by weeds 
and climbers. 


The practice of putting out jarul in wet and swampy areas 
has now become' universal ; this species besides being able to 
stand even temporary submersion, is one of the most valuable j 
spe cies in digenous to Southern Bengal. _ 

In the Chittagong and Cox’s Bazar Divisions plantations are 
still for the most part on a more or less experimental scale. 
Considerable progress has however been made with the technique 
necessary for the artificial regeneration of gurjan ( Dipterocarpus 
turbinatus) , tali , dhoti jam t and ckapaUsh , and results now indi- 
cate that we are justified in putting out considerable areas under 
these four species. 1 

Experimental work is still being concentrated on indigenous 
species, the principal of which are gurjan ( D . pilosus, D, co status 
and D. alatus ), telsur (Hopea odorata), rakthan, Karina ( Vitea 
peduncularis) , ashwal (Vitex glabrata ), khairjam {Eugenia 
cym&sa), jam ( Syzygium jambolanum), boilam (Anuoptera 
glabra), nag e$ war ( Mesua ferrea), chatip (Michelia champaca ), 
Eucalyptus citriod-ora, chuangri ( Dehaasia cuneata), panisaj, 

• chauhnugra (TaraJctog enos kurzii), pitraj ( Amoora teallichii), 
banspatta (Podocarpus nerii folia), Andaman bowwood (Sager cm 
listen ), minjiri (Anageissus acuminata ) and gutgutia (Bursea 
s errata), etc. 


In the three Chittagong Divisions the gvrjafis have been tried 
with hom medeloa (T ephrosia Candida). So far results with 
DipterocarpIT s 1 TK~Jnfosus appear very promising, 

the former being most successful and the latter similarly so hut 
to a lesser degree. Dipterocarpus costatus and D. alatus, on the 
other hand, are very difficult to raise owing to their extremely 
poor germination and their habit of seeding sometime before the 
break of the rains. 


Tali and dhakijam are being raised successfully by dense line 
sowings in conjunction with boga-medeloa. Tali is also doing 
extremely well when put out in alternate lines with gamar and 
this latter method will most probably be adopted as standard 
for raising tali. 

Telsur on the lower slopes of ridges appears promising espe- 
cially when put out as stump plants. 

Chapalish is impossible to raise on areas frequented by 
^elephants and should be confined to localities where no elephants 
are found, as in the Ramgarh-Sitakund and South Sitakund 
Ranges in the Chittagong Division and round about Tinconia in 
the Chittagong Hill Tracts. It has done extremely well when 
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raised bv dense line sowings in conjunction with boga-medeloa , 
and is also a useful species for underplanting and growing in a 
mixture with light-demanders. 

RaJethan with boga-medeloa has done very well both as one- 
year old transplants and two-ye<ar old stump ' plants. 

Ashwal, harinu , boil am , panisaj , chaulmugra , nag es war, 
chucengri , Ihairjam, banspatta , pitraj, minjiri, gutgutia , and 
certain jams are now being experimented with but no definite 
conclusions can yet be arrived at. 

-A Toon is difficult to raise as it is badly attacked by deer. Direct 
growing is a failure, as the seeds get washed down the slopes, and 
so transplants must be put out. 

Kainjal, another indigenous species, is of no great value in the 
Chittagong district, and is not put out on any large scale, but is 
useful for filling up wet ground when sufficient jarul seeds are 
not available. 

Nurseries. 

Good nurseries and nursery work are essential, both when the 
nurseries are laige to provide for extensive planting, and when 
they are small to provide only a small number of plants for filling 
blanks. It is easier to get good work done in a large central . 
nursery than in a number of small scattered ones, but where 
the areas to be planted are scattered, the cost of carrying plants 
from a central nursery may be so high that small nurseries are 
necessary. 

Nursery Site. — The nursery should of course be situated as 
close as possible to the area to be planted. In the hills they 
should be made on the easiest slope available to avoid heavy 
expenditure in terracing. Below 4,000' a northerly aspect is 
desirable, above tbis altitude a westerly or south-westerly aspect 
is best as the rainfall in Bengal is heavy and northerly aspects 
above 4,000' are very moist and. cold. A water-supply is advis- 
able, though not absolutely necessary with all species. Heavy 
clay-soils are not suitable for nurseries, but any light soil will 
do as the plants are grown in soil prepared with leaf mould. 
For the same reason, a nursery never becomes exhausted and a 
good site is only abandoned when the planting area has moved 
too far away. The area must be fenced. 

Laying out— Beds should run from east to west in the plains ; 
in the hills or on hilly ground they must of course follow the 
contour. They should be made in continuous lines, six feet wide 
with a few narrow cross paths intersecting them, and between the 
beds, a gangway three feet wide should be left. It is a mistake 
to crowd the beds closer than this as side light and free circula- 
tion of air are most necessary. In the hills the land must be 
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terraced 10’ wide, 6' for the actual bed and 2' on either side for 

B y$. In large nurseries it is convenient to lead water in 
pipes to a series of sunken barrels 'down the middle of 
the area. 

Area. — Twelve running feet of bed, 6 ; wide, locally known 
as a kamra , is taken as the unit for nursery work (see Appendix 
II). For 6 / x6 / planting it may be taken that two such kamra $ 
pricked ov& will be required for each acre of planting area. 
These kamras should not exceed, 24 1 in length. This allows for 
both seed and pricking-out beds as well as some margin for con- 
tingencies and rejections. On this* assumption one acre of a 
nursery will serve for about 200 acres of planting (unless the 
plants have to be kept for more than a year in the beds as is the 
case with some species above 5,000 / ). 

Preparation of seed-beds. — The beds must be hoed one foot 
deep, all roots removed and the surface levelled. Leaf mould 
should be collected early in the cold weather and spread out to 
sweeten, and then stored under shelter after sifting. Beds should 
be made up before the rains break, the best time being before 
February, if possible. They are raised at least 6 inches by a 
layer of leaf mould mixed with the local soil, screened and 
spread over the hoad-up surface of the land. An admixture of 
tharcoal dust and ashes tends to correct acidity and to keep aw T ay 
worms. In unshaded beds the use of sand as a soil cover which 
should be coarse, gritty and free from silty matter will prevent 
caking of the soil during heavy rain and speed up gannination. 
By varying the proportion of leaf mould to soil it is possible to 
force or retard growth, an important point with some species. 
Poles or planks are fixed round the edges of the beds to prevent 
the mould from falling and the surface of the bed* should be 
quite flat, not convex. Hats often do a considerable amount of 
damage in seed beds especially in the hills. They can be kept off 
the bed by fencing the edges with bamboo mats 2 ' above and 6 ff 
below the ground, both sides of the mats being painted with coal 
tar. 

Shading. — In the plains and at low elevations in the hills, 
cover from the drying sun of the hot weather and the heavy 
downpours of the monsoon is essential for raising species with 
small seeds. At high elevations shelter from rain is necessary 
during the monsoon and from frost and snow during the winter. 
Hail may damage seedlings in unshaded beds anywhere. Shades 
should slope from six feet on one side of the bed to three feet on 
the other, the higher side being to the north in the plains and 
usually away from the hill-side in the hills, though in certain 
circumstances it may be better to face them inwards. They are 
made of thatch grass in the plains wherever this is availably and 
usually with bamboo mats in the hills. The former material is 
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cheaper and better than the latter, which, however, possesses the 
advantage of being easily removed and replaced. In the 
Darjeeling Division, where bark of Cryptomeria is available from 
trees removed in fellings, the practice has been to use strips of 
bark overlapping each other in place of bamboo mats. It is 
-reported that the cost of such shades per kam.ra is Be. 1-6 and 
lasts for five years, whereas bamboo matting works out at Rs. 3-4 
per kamra and seldom lasts for more tha$ one year. To the posts 
supporting the shades horizontal poles are lashed a few inches 
above the level of the bed to support a plank, from which weed- 
ing and other operations are carried out. Beds narrow enough 
to allow of reaching across have been tried, but are not found 
to be economical. 

Shades should be removed after the completion of hailstorms 
from beds to be pricked out in the rains of the same year. In 
all cases shades should be removed from pricking out beds some 
time before the plants are to be taken up, so that the sl^ock of 
being transplanted, and exposure to full sunlight for the first 
time do not come simultaneously. This hardening process can 
be made still more gradual by removing the^mats one at a time 
where two thicknesses are used. In unshaded beds particularly, 
thatch grass is sometimes spread on the surface to keep the soil 
moist, and is removed after germination. One objection to thffe 
practice is that a lot of damage may be done to seedlings at the 
time the grass is taken off. Another objection to grass covering 
is that white ants, rats and insects are harboured in the grass and 
damage seedlings. * - 

Collection of seed and storage — A tabular statement showing 
seed times of different species is given in Appendix I. Seed 
should be Collected as soon as it is ripe, but great care must be 
taken not to collect unripe seed. Many instances of failure to 
germinate are due to using unripe seed. * It is advisable to collect 
seed from vigorous well grown trees with large crowns and 
straight stems rather than from poor specimens, and to use large 
seed in preference to undersized, If seed is scarce it may also 
be collected from quite young saplings, provided the size of the 
fruit and seed is quite normal. Where seeds are collected from 
the ground such as sdl, gurjan, etc., great care should be taken 
to collect only freshly fallen seeds, and before collection all under- 
growth below the mother trees should be removed and the ground 
carefully brushed, to make certain of removing any previously 
fallen seeds, which may be rotten or insect-attacked\ Seed col- 
lection should then be done daily so as to ensure the collection 
of freshly fallen seeds. The special points to be attended to in 
treating seeds are given under each species. Where much seed 
is to be stored special sheds should be built fitted with bamboo 
shelves, 3' wide, with movable trays to facilitate drying The 
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trays may be divided into compartments so that different species 
-will not "get mixed, and the shelves covered with wire netting to 
prevent damage by rats, etc. The design of the shed should be 
such that there will be no danger from excessive damp or from 
overheating. Seeds must be thoroughly cleaned and dried before 
storing and when stored should he turned from time to time. • If 
time is available germination tests should be made after collec- 
tion and again some time before sowing. Small seeds may be 
tested between moist sheets of blotting paper and larger ones in 
saw-dust which must he kept damp. All heavy seeds such as 
Quercus, Machilus, Juglans, etc., are best stored by burying 
them. Both the seeds and the soil in which they are to be buried 
must be quite dry. Neglect of this point may result in heavy 
loss. Before storing these heavy seeds a water test is made ; seeds 
which float are bad and are rejected and only the sound seeds 
, which sink are stored. A similar test is made before sowing and 
unsound seed again rejected. 

Sowing. — There is no economy in being sparing with seed 
beds. They represent a very small part of the cost of nursery 
work and are always used for pricking out beds in the end ; there- 
fore sow the seed beds thinly unless there is reason to expect had 
germination (as in the case of T erminalia myriocarpa). 

Small seeds are sown broadcast or in drills W to 4" apart, the 
latter way saves labour in weeding. Very small seeds such as 
Dunbanga sonneratioides cannot be sown satisfactorily in drills 
and such seeds may be mixed with either ashes, sand or soil before 
sowing and a little tine soil scattered over the bed. Large seeds 
are dibbled in at even depth and spacing, the general rule being 
that the upper surface of the saed should be at a depth equal to 
the diameter of the seed. Beds should be well watered before 
sowing and again immediately after, to settle the soil and the 
seed. A tine rose watering can should he used. From the time 
of sowing till gemiination careful watering is necessary. Some 
species, e.g., Bischofia, Duabanga, Termmalia myriocarpa , are 
planted out direct from the seed bed, but the majority are pricked 
out 4 /; x 4 ff into another bed as soon as they can be handled, that 
is to say, when they are about three inches long, including the 
roots. In the case of species that have to be transplanted with 
balls of earth, seedlings should be spaced in the pricking out 
beds even up to 6 ;/ x 6?, otherwise it is difficult to raise proper 
halls of earth. 

Seeds treated with red lead are less likely to be attacked by 
pests. 

Pricking out. — This term has become universal though the 
process described below is generally employed as being less likely 
to lead to the doubling up of the roots than simply dibbling the 
plants' into the beds. The importance of pricking out is often 

2 
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lost sight of, and it is quite common to find sowing done thinly 
in the nursery bed with the sole purpose of avoiding this opera- 
tion. ' Although it may not be necessary in the case of species 
such as kainjal that are planted out a short time after germina- 
tion, yet it cannot be too greatly emphasised that 'pricking out 
is essential for species that are kept for any length of time in 
order to obtain a healthy and bushy root-system instead of a long 
tap root. More transplants die off owing to a damaged root 
system than is fully realised. It is a common mistake to prick 
out seedlings too small especially in case of conifers. About 3* 
to 4* above ground is the most suitable size, seedlings smaller 
than this cannot always stand the shock with the result that a 
large percentage never develop into healthy transplants. This has 
been very noticeable with hemlock ( Tsuga brunoniana ) . 

Pricking out is done with a planting hoard, a piece of plank- 
ing six feet long and three inches wide with a notch cut ever^ 
three inches along one of its edges. The planting board is laid 
across the width of the bed and a trench somewhat deeper than 
the roots of the seedlings made along the notched edge. A 
seedling is placed at each notch and the trench is filled in to hold 
them upright; after pricking out water with a fine rose. In 
some Divisions pricking out is done direct by hand, but the 
above method is less likely to damage seedlings by doubling up 
roots. Allowance should be made both in the seed and pricking 
out beds tor the rejection of plants of poor or misshapen growth. 
The pricking out beds require less care and attention than seed- 
beds, and if the nursery is far from the planting area it may save 
cost in transport to make the pricking wit beds in the planting 
area, provided that water is available there, if required. 

Weeding and watering.— It is very necessary to keep the beds 
thoroughly weeded. Weeding of seed-beds is done as soon as 
germination is complete and as often as required thereafter. It 
is best done by women, who at the same time loosen the soil round 
the plants with a pointed stick — a very beneficial operation which 
causes the plants to make a decided spurt. 

Weeding of prickina out beds is necessary at intervals of 
about a fortnight, possibly longer in the hills. As in the seed- 
beds, loosening of the soil is done at the same time as weeding. 

Watering is generally necessary in the dry season, but care 
must be taken not to overdo this as too wet beds cause damping 
off of seedlings and a growth of moss, and it is certain that more 
plants are killed by over-watering than by drought. This is 
particularly noticeable in the hills, where ' it is more often th 3 
exception than the rule to find a bed that is not over-watered 
especially during the rains, when watering should seldom if ever' 
be required. A good indication of over-watering is yellowing of 
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the leaves coupled with a growth of moss. A remedy for damping 
off is to sprinkle seed-beds after sowing with a thin layer of sand. 
Watering should be done in the afternoon in the plains, and in 
the forenoon in the hills where there is danger from frost. A 
watering can with a very fine rose (preferably iiaw’s patent) is 
best. Each nursery should be in. charge of a mali doing whole- 
time work. 

Temporary Nurseries, — It is often that a small temporary 
nursery in the coupe will give all the plants required, and may 
prove cheaper and more effective. In the plains, water for a 
temporary nursery can often be got more cheaply by digging a 
shallow well than by carrying from a stream, and the well will 
also supply the wants of the coolies working in the planting area. 

With teak in Southern Bengal* it has been found more satis- 
factory for each jhumia to have a small temporary nursery within 
his jhum for in-filling his area. 

In the plains of Northern Bengal, very few species are now 
put out as transplants, except such as charlp (Michelia chain* 
paca), rakthan, bonsum and lcainjal; and, for this reason it would 
be expensive to maintain permanent nurseries for so few species. 
Temporary nurseries for these are, therefore, usually laid out 
adjoining the current year’s coupe. 

At Sukna, in the Kurseong Division, an inexpensive type of 
temporary nursery for charlp (Michelia champaca) has Wen intro- 
duced. The method is as follows: — All undergrowth between 
the sal lines in a small area of plantation adjoining the current 
year’s coupe is cut, burnt, and then given a deep hoe — the space 
between the sal lines being used as sowing and pricking out beds. 
Shades are then erected by putting in kuchha posts and covering 
the top with brushwood. Sowing is done after smoothing the soil 
and later the young plants are pricked out. No raised beds ara 
prepared, and it is reported that ball-planting is much easier from 
non-prepared beds, as the earth clings to the roots better and it 
is easier to get up a clean ball than in the case from a raised and 
prepared nursery bed, where the soil is more friable. The cost of. 
this nursery is about 12 annas per kamra , as against Rs. 2-8 for a 
prepared nursery. 

In the hills where most species are put out as transplants, 
permanent nurseries are still the practice. But with such species 
as Cryptomeria , which is often kept up to three years in the 
nursery, it is advisable to put up a temporary nursery at least two 
years ahead of the actual clear-felling in that area. This will 
save the cost of carrying such large plants over long distances. 

Kurseong Division reports that ckanp (Michelia exceha) does 
much better in an entirely new nursery site, therefore temporary 
nurseries for this species are usually made in the coupe due for 
clear-felling in the following year. 
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Planting and direct sowing. — The commonest spacing for 
planting is 6'“ x and planting is done in prepared planting holes, 
locally known as thalis. Regular spacing and correct alignment 
make subsequent tending easier, so the area is first staked. Bamboo 
slips, when available are better than stakes, being less liable to 
attract insects. They should he hammered in deep; The thalis 
are prepared at the end of the cold weather by digging holes about 
1' x 1 ; and V deep and leaving them open for about a month. t 
Then the hole is filled with soil, free from roots, stones and w T eeds, 
partly taken from the hole itself together with a mixture of surface 
soil from near by. The filled-in soil should stand a few inches 
above ground level, so that a depression is not formed when the 
loose soil settles down after rains. Staking every plant is expen- 
sive and it is possible that skeleton staking will prove sufficient 
on favourable ground. For example, staking every fourth plant 
in the lines might be tried. staking is sometimes done in 

the hills. 3 anti in the plains and oaks in the hills are always put 
out 4' x 4'. In order to get clean boles and evenly grown timber 
conifers should never he put out more than 4 / x 4 ; . 

Time of planting.— For localities above 5,000' the best time 
for planting is mid-May to mid-June, at lower elevations and in 
the plains from mid-June to mid- July. Once conditions have 
become suitable, the earlier the planting is done the better, as the 
transplants get a longer growing season in the first rains and are 
better able to withstand the drought of the following hot weather. 
Every effort should therefore be made to get planting completed 
as early as possible. 

In the hills winter transplanting can be done with the majority 
of species. Experiments show that winter transplanting in the 
plains of Northern Bengal is successful with nearly all species. It 
should be done on the first sign of winter rains and provided it is 
done carefully and immediately on raising from the beds cent, per 
cent, success should be obtained. It does not appear necessary to 
strip the leaves although some Range Officers prefer to do so. It 
has been suggested that where labour is scarce during the rains, 
with consequent difficulty in getting the area planted up, a portion 
of the area may he sown up w r ith bogamedeloa or some other cover 
crops in lines 6' apart and that during the cold weather winter 
planting can then be done. Bogamedeloa besides keeping the area 
clean during the rains will act as a shade crop to the young plants 
during the first cold and hot weather and afterwards may be cut 
out or thinned as considered necessary. 

Planting. — Generally the best size of seedling for planting is 4 ff 
to 8* in height above ground, but with some species, e.g., 
Cryptometia , larger transplants have been found to be preferable. 
Larger plants want more careful handling and larger thalis and 



cost more to transport. The shock of transplanting is lessened if 
a handful of soil from the nursery is taken with each plant. To 
facilitate this, beds are watered more heavily than usual foi 2 or 
3 days before lifting the seedlings. 

Great care should be taken to see that plants are planted 
immediately . after raising from the nursery beds. Villagers are 
very liable to keep surplus plants after a day’s planting in their 
houses until the next day. This habit must be stopped. The best 
* way of supervising planting is to plant from one end to the other 
and not let individual villagers plant up their own areas separately. 

Plants which are kept in frhe^nupsery till the second rains (e.g., 
Cryptomeria ) should be uncovered and fully exposed during the 
dry seasons preceding planting. 

In some Divisions, with certain species, e.g., chanp (Michelia 
excelsa ), fall {Amo ora icalUchii ), etc., the practice is to transplant 
natural .seedlings from the forest direct into the plantation. In 
the case of chanp [Miclielia excelsa ), however, some Range Officers 
do not report very favourably and state that such transplants have 
a very branchy habit of growth, bat this has yet to he verified. 
In some Ranges, these natural seedlings are put out in the pricking 
out bed for a year before planting, so as to prevent loss due to 
sudden exposure. 

The following points must receive careful attention at the time 
of planting: — 

(1) The roots must be placed normally and not doubled up. 

(2) The plant should be at the same depth in the soil as it 

was in the nursery. 

(3) The soil round the plant should be thoroughly pressed 

down to bring it in close contact with the roots. 

(4) The centre of the thali should he slightly above ground 

level to prevent the formation of a basin. If it is left 
too high, soil will be washed away and a part of the 
root exposed. 

(5) The planting hole should be slightly deeper than the 

length of the roots. 

Light wooden boxes 2 1 x 18' x 4 # are useful for carrying plants 
with balls of earth ; they can be slung on the ordinary carrier. 
At the planting site, 'for each pair of planters a woman or hoy 
carries seedlings from the boxes to the planting holes, taking care 
that the balls of earth are kept intact. Plants must be handled by 
the ball of earth and not by the stem. 

Planting in baskets or bamboo chungas can be done at any 
time of the year. 
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Baskets of size 4 ff to 5" diameter and 8" depth are made of 
strips of bamboo. Care must be taken to see that the baskets are 
ihade deep enough otherwise roots will not develop properly, and 
plants will die back. Chungas are sections of bamboo about 8 W 
long and without nodes. It is advisable to split the bamboo and 
then tie it together with something that will soon decay. This 
method of planting is expensive and only used when plants are 
delicate or difficult to raise in sufficient quantities, e.g., Eucalyptus 
spp. 

Planting of root and shoot pruned seedlings.— Root and shoot 
cuttings, otherwise known as stumps, should be obtained from 
healthy seedlings usually from one to two years’ old and about as 
thick as the forefinger. The tap root should be pruned down, 
with one clean slanting cut, to not less than 9 ff in length, and 
the shoot should be pruned back to the collar or not more than 
one inch above it. Side roots should also be cut clean where they 
join the main root. Stump planting is usually done at the break 
of the rains but with certain species, like teak and jarul, pre- 
monsoon stumping after the first showers in April gives far better 
results both in rate of growth and survival per cent. Experiments 
with pre-monsoon stumping of other important species should 
also he carried out. 

Sowing at stake or in lines,— When seed is plentiful and easy 
to collect, e.g., sal , gurjan , toon, panisaj , gamar, gohul, pakasaj , 
chihrase , btc., continuous line sowing is far preferable to sowing 
at stake and is now the recognised practice. It gives many more 
seedlings and cleanings and weedings are facilitated, also growth 
from line sowing appears more rapid. The procedure is described 
in detail in the notes on Shorea robusta, Cedrela toona and 
Terminalia myriocarpa . 

Eor sowing at stake, thalis are prepared in the same way as for 
planting, and a few seeds sown in each thali. The seed should 
be sown well apart so^ that excess seedlings can be transplanted 
into blanks without disturbing the one left. Stakes should be 
well driven in or they may fall and a thali be lost sight of. 

In line sowings with small seeds, such as toon, chikrase , panisaj ; 
etc., the seeds often get washed into heaps and germinate in clumps. 
Seedlings from these clumps should be pricked out as soon as they 
are big enough to handle and used to even up the spacing in the 
line. Direct sowing of small seeds should not however be done on 
undulating ground, otherwise the seeds are liable to be washed 
away and seedlings have to be collected from some distance and 
pricked back into the lines again. Experience has shown that 
when putting out such areas it is cheaper to make kuchha unshaded 
nurseries maintained by the villagers and to prick out seedlings 
about 2 1 apart in the lines. Again experience indicates that it is 



not tadvisable to sow direct certain species such as panisaj and 
toon when bhadai paddy constitutes the field crop. This paddy 
grows very tall and dense and unless the villagers are forced to 
grow it some distance from the lines the seedlings are completely 
smothered and die off., It has been found, however, that if seedlings 
are pricked out from nurseries into the lines they do quite well 
and the paddy does not appear to affect their growth to any gTeat 
extent. 

Keserves of seedlings to fill blanks may be secured by sowing 
seed on patches of good ground at various parts of the area under 
sowing. 

Filling blanks in plantations.— Blanks should he filled up either 
in the first cold weather or in the second rains. Winter planting 
will be done with entire transplants, but when in-filling in the 
second rains it is preferable to use root and shoot cuttings when- 
ever possible. In-filling after the second rains is usually a waste 
of time and money owing to the heavy expenditure involved in 
cleanings in order to raise the young plants, and experience has 
shown that if a plantation is not fully stocked by the end of the 
second rains it should be left as it is. 

• Tending. — Success or failure depends. to a very great extent 
on the conditions of growth during the first- year, especially during 
the first 4 or 5 months of growth. Plantation work in the initial 
stage is, therefore, very similar to ordinary agriculture. The 
amount of tending necessary depends on the rate of growth of 
the species and on whether the intervening spaces are occupied 
by well-cleaned field crops or by jungle. Very little tending of 
the crops is necessary with fast growing species when two yearvS 1 
cultivation of the field crop is done; cleaning will usually be 
necessary after the removal of each crop and soil round the roots 
should be loosened at frequent intervals. For sal grown with 
field crops some forking and weeding will he necessary, and 
climber-pulling will have to be done from the third year. The 
usual arrangement when the crops belong to the villagers is 
that they do all necessary cleaning up to the end of the second 
rains without payment. If the area is not under field crops, 
jungle must be kept sickled back well away from the plants, three 
or more weedings will be necessary during the first rains, one or 
more in the second and one in the third. In the case of sal even 
more weeding will be necessary. 

Bogainedeloa ( Tephrosia camdida), as a cover crop to keep 
down weeds and climbers, is now universally used in sal planta- 
tions. It is also used in raising species such as gurjan, rakthan , 
tali , etc., that require a certain amount of shade during the first 
few years, and besides acting as a shade crop, it helps to keep 
down weeds and climbers, and is specially useful in Southern 



18 


Bengal in keeping down the pest astamlota (Eupatorium 
odotatum), Arhrn (Cajanus indicus) was tried hut found to be 
unsuitable. A note on several other speoies which have been tried 
or are being tried experimentally as cover crops will be found under 
Tephrosia Candida. 

Weeding and cleaning is best done at the beginning and the 
end of rains. It is a good plan when making the final cleaning 
to spread 3 or 4 inches of cut jungle over the forked-up thali 
as a mulch and to cover this with a thin layer of earth. Onl^ 
such jungle as will decay quickly should be used, lllami 
( Ageratum wnyzoides) forms an excellent mulch and is generally 
plentiful. Mulching is particularly advisable on dry ridges into 
which the roots have not penetrated to any great depth so that 
the plants are likely to die off through lack of moisture in the 
dry weather. 

In the three Chittagong Divisions seedlings are very liable to be 
killed off by drought during their first few hot weathers, especially 
on the more exposed south and west aspects and on the tops of 
ridges. The soil should, therefore, not be exposed unduly and 
heavy cleanings, especially during* the cold and hot weather, should 
not be done. Only weeds actually interfering with the growth* 
of the plants should be cut, the remainder being left to shade 
the soil. Climber pulling, however, should be done when 
necessary. c 

Climbers appear to get a hold in plantations in their third or 
fourth year, i.e., the year after the taungya crop has been removed. 
Climber-cutting in the past has done little to eradicate them. By 
cutting the climber just above the ground it is found that from 
each cut two or more shoots are produced. This multiplies year 
by year as the climbers are cut over. Climber-pulling is now 
the practice, and is described under Shorea robusta. 

In the past it was the practice, when cleaning and climber- 
cutting in plantations of three years and over, to cut back all the 
undergrowth. It has now been realized that this is a mistake, 
and all undergrowth, not actually interfering with the plants, 
should be allowed to come up, thus forming an understorey, which 
may help to keep down climbers. 

Thinning in plantations has been made the subject of a separate 
note, as if included in these notes would make it- too bulky. 

FftlOing. — Where pigs and deer are present in any number, 
plantations must usually, be fenced for not less than 5 or 6 years. 
Pigs uproot young sal, and deer browse and gnaw the bark of the 
majority of the principal miscellaneous species. Fencing, which 
is the most expensive item in the life of a plantation, to be 
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really effective must be continuous, unbroken and put up with 
great care and maintained in good repair. Experience has 
shown that “Frost Ring loch” wove wire, gauge, 48'' high, is 
the most suitable. 

Dry postvS of hard and durable wood, such as sal , khair 
■ ( Acacia catechuoid.es), pak/isaj and jakrijcat ( Phoebe lanceolata ), 
12' in length and from 2' to 2J ; in girth, should be barked, 
, dressed and fixed 3' in the ground, and from 15' to 2Q / apart. 
The portion to be underground should be charred before fixing. 
If such posts are not available, live posts of mainakat (Tetram files 
nudi flora), tanki (Bauhinia purpurea), and phalUda (Erythnna 
sir* eta, or indica) may be used. The fencing should be buried 4" 
below the ground to keep out pigs, and stretched as tight as 
possible with a wire strainer. Above the wove wire, two strands 
of two-ply barbed wire are to be fixed tight, the first l 7 — above 
the wove wire, and the second 2! above the first, in order to keep 
out deer. All wire must be fixed tightly to the posts with staples. 
When the fencing passes over a stream or depression, the space 
between the bottom of the wire and the bed of the stream or 
depression should he filled up by making a fence of sticks and 
brushwood. Stiles must be put up over the fencing at all points 
where it strikes any inspection path. Great care must be taken 
and continual inspection is necessary to ensure that fencing, once 
put up, is kept in good state of repair. Plantations showing 
great promise at the start have often been ruined 1^ lack of 
attention to this matter, thus allowing entrance to game. 

Inspection paths, — In the plains these must be maintained 
round the boundary of each annual plantation, and in addition a 
passable track kept open diagonally (or approximately so) through 
them. Wherever these paths or tracks cut a line of fencing a 
stile must be put up. At each stile, at the four corners of each 
annual plantation and where a path cuts its boundary, boards 
must be put up. Each board will bear one number only , the year 
of the plantation, and this will face the observer when be faces 
the plantation to which it refers; arrows and other cryptic signs 
are forbidden. 

In the hills, paths should be made with an easy gradient to 
facilitate inspection. 

General. — As a general rule the quicker the saplings can be 
established, the cheaper and more satisfactory will the work be, 
and labour is more economically employed in forcing plants on 
in their early stages than in keeping them alive after they have 
had a set-back. The aim and object of all plantation officers 
must be the attainment of full stocking during the first year, 
as a patchy plantation will require more cleaning in the second 
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year, and in-filling* is seldom a complete success. If a plantation 
is not fully stocked by the end of the second year, further 
in-filling* will generally be useless unless labour is available to do 
frequent cleanings in the third year, and even then it is doubtful 
if it will justify the cost. In experimenting with untried species 
it may be taken as a rule that the sped and not the whole fruit 
should bp sown, and if the seed does not ripen at such a time 
as to allow of plants 4 ff to 8 ff high being produced by the beginning 
of August (in the plains) or in the middle of July (in the hills) 
experiments in storing the seed should be made. With most 
species thoroughly dried seed can be stored for a considerable time 
if not exposed to extremes of temperature or to danip. 

The commonest mistakes in nursery work are: — 

Collection of unripe seed, bad organisation (e.g., insufficient 
pricking out beds for the number of seed-beds), beds too narrow, 
shades too low, over-watering and under- watering. 

The commonest mistakes in planting are: — 

Use of too big plants, doubling up of the roots, planting too 
late, not planting immediately after raising plants from the 
nursery beds, leaving the top of tbe thali as a depression, making 
the thalis too small, and not pressing the soil down firmly enough 
round the plant. It is perhaps unnecessary to emphasise the 
importance of having an ample supply of transplants in the 
nursery retidy for the planting season. 

Abies densa (Syn. Abies webhiana) (Silver fir — Eng., Gobresalla 

— Hep.). 

1. Locality. — Hill forests from 10,000' to 12,000' elevation. 

2. Seed time . — Seed ripens in OctobertNbvember. 

3. Weight of seed . — 10 lbs. of cones produce 1 lb. of clean 

seed. 470 seeds to tbe ounce. 

4. Method of collation of seed . — Cones should be collected 

from the trees when they start to open. 

5. Method of treating seed . — Cones are laid out on mats in 

the sun which open out and liberate the seed, the 
scales falling off at the same time. The seeds are then 
sifted to get rid of the scales. 

6. Method of seed storage. — Seeds can be stored in gunny 

bags but must be put out in the sun from time to 
time to prevent mildew. 

7. Sowing (method and quantity of seed). — Seeds are sown 

broadcast in nursery beds in February under shade, 
1J lbs. to the kamra. 



21 


8. Germination (time, percentage , etc ,). — Germination good 

and is complete in about 6 weeks. 

9. Treatment in nursery. — Prick out 6 weeks after germina- 

tion in well-raised beds under shade' and water daily. 
Shaded beds are not necessary except to prevent 
damage by heavy rain and hail. Growth is very slow 
and the seedling reaches a height of 8 " only in 3 
years. For this reason plants should be kept in the 
nursery for at least three years. 

10. Method of transplanting. — Seedlings are planted entire 

without any earth round the roots 6 ' x in tkalis m 
June. Planting should be completed at the lastest by 
the middle of July. Planting when done after July 
has not been successful. 

11. Treatment after transplanting (weeding and cleaning ). — 

Establishment takes about 5 years and up to this 
period at least three cleanings a year are required. 
Once established, heavy cleanings are not necessary. 

12. Tending . — 

13. Diseases and pests. — Suffers badly from fire. 

14. Rate of growth. — Slow. At Rimbick, Darjeeling Divi- 

sion, at an elevation of 7,500', the average rate of 
growth in plantation is as follows: — 1st year — 4"; 2nd 
year — 6" ; 3rd year — 9 ff ; 4th year — 2' — 8" ; 5th year — 
V — 10"; Sample Plot No. 21 of Darjeeling Division at 
Sandakphu at an elevation of 11,1 50' gave an average 
diameter of 13*3 ff , height of 85', and volume of 6,432 
c. ft. of timber per acre down to 8" diameter, in 102 
years. Sample Plot. No. 15 of Darjeeling Division at 
Senchal at an elevation of 8,000' gave an average dia- 
meter of 7‘3 ff , height of 37 ; , in 31 years. 

15. General remarks. — The species does not appear to grow 

well in localities with heavy rainfall, e.g., Senchal, 
and should be confined to such places as Tonglu, 
Sandakphu, etc., where the rainfall is comparatively 
low. 

Acacia catechuoides (Syn. Acacia catechu) ( Khair ). 

1. Locality. — Riverain forests up to 1,000', prefers sandy 

soil such as river beds. Regenerates profusely on re- 
cently formed chars. 

2. Seed time.— Flowers in August. Seeds ripen in January. 
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3. Weight of seeds. — 1,100 clean seeds to the ounce; 127 

pods to an ounce. 

4. Method of collection, of seed . — Collect rine pods from the 

trees in January when tfiey turn reddish black in col- 
our. f 

5. Method of treating s^ed.^—Spread pods ip the sun for one 

or two days to dry before storing. 

b. ilf&hod, of seed storage . — Pods are stored in sacks till the 
end of May. 

< , Sowing (method and quantity of seed ). — Best sown direct 
in lines. Pods are soaked in water for one or two days 
in May and then sown, there being no need to sepa- 
rate the seed. 

8. Germination ( time , percentage , etc .). — Germination srood, 

up to 70 per cent. Commences after a few days and con- 
tinues for two weeks. 

9. Treatment in nursery . — Not done. 

30. Method of transplanting . — Difficult to transplant hut 
stands root and shoot pruning. 

11. Treatment after transplanting (weeding and cleaning ). — * 

12. Tending. — Gives little shade. If grown pure requires 

repeated climber-pulling. Should be gTown in a mix- 
ture. 

13. Diseases and, pests . — Liable to attack from cattle, deer, 

porcupine, rhinoceros and elephants. 

14. Rate of growth . — growth is rapid during early years; 

up to 14' in three years. 

15. General remarks . — 

Acacia lenticularis (Syn. Acacia ferruginee). (Kale nr siris — N&p.). 

1. Locality. — Common west of the Tista in riverain forests 

on sandy loam. Also found in rhe sal and dry mixed 
plains forests in the Terai. 

2. Seed time. — Mareh-April. Best time for collection is 

middle April. 

3. W eight of seed . — -200 pods to the lb. 1 ,450 seeds to the 

lb. 

4. Method of ^collection of seed . — Pods are collected from the 

tree. They turn a whitish brown indicating ripeness. 

5. Method of treating seed . — Pods are dried in the sun until 

they open and seeds are extracted by hand. Seeds are 
then dried in the sun. 
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6. Method of seed storage. — Seeds are stored in sacks until 

ready for direct sowing in May. 

7. Sowing method and quantity of seed). — Seeds are sown 

direct thickly in lines 6 ; apart in May, Thirty pouids pf 
seeds are required per acre.- As excellent results are 
obtained from direct sowing, nursery work does not 
appear necessary. If' sown in the nursery, the seeds are 
sown thinly broadcast in April with a light layer of 
soil sprinkled over them. Shades are not necessary. 

8. Germination (time, percentage, efc.).-r-Gernii nation ex- 

cellent 80 per cent. Commences in a week and is com- 
plete within a month. 

9. Treatment in nursery. — No special treatment except 

the standard method of weeding and watering. Prick- 
ing out is unnecessary. 

10. 'Method of transplanting . — Transplanted entire with a 

handful of earth round the roots in early July of the 
first rains when about one foot high. 

11. Treatment after transplanting (weeding and cleaning ). — 

12. Tending . — Fast growing, and so requires little tending, 
id. Ihiseases and pests . — * 

14 . Rate of growth . — Fast growing. W in first year. 

15. General remarks.— Should not be put out pure but should 

be suitable for mixing in alternate lines with slower 
growing shade bearers. 


Acer campbellii (Kapasi— Nep.). 

1. Locality . — Hill forests from 6,000" to 9,000". This is one 

of the few species which is easy to grow at elevations 
about 7,000'. Natural reproduction of this species is 
good and comes up frequently in plantations. 

2. Seed time. — Seeds ripen in November-December, best 

collected in December. 

3. Weight of seed. — One pound of fruit gives 4J ounces of 

clean sepd. 650 seeds to the ounce. 

4. Method of collection of seed : — Fruits are collected from 

the tree by hand. *, 

5. Method of treating seed. — Frutt is dried in the sun for a 

week and then thrashed. 

6. Method of seed storage. — Seeds should be thoroughly 

dried and stored till February or March. 



T. Sowing (method and- quantity of seed), — Sow broadcast 
in shaded beds in nursery in March or April. One 
pound of seed per kamra. Has been sown in Darjee- 
ling Division direct with success (both in thalis 6' x 6' 
and in lines 6 / apart. * 

8. Germination (time, percentage, etc.). — Seventy-five * per 

cent, after 2 weeks. 

9. Treatment in nursery . — Seedlings are pricked out, when 

2 n to 3" high in May-June. Plants* should be kept in 
the nursery until the following rains. 

10. Method of transplanting. — Transplanted entire, with or 
without any earth round the roots, 6' x 6' in thalis in 
June- July of the second rains. Should not be planted 
in dry and sandy soil. Winter planting (in January 
or February) with well -grown one year old seedlings 
when not in leaf is successful, seedlings get a good start 
in the spring and so get further ahead of the weed- 
growth, and thus casualties are reduced. 

11. Treatment after transplanting ( weeding and cleaning ). — 
Two cleanings are usually required in the first yean, 
and one or two in the second. 

12; Tending . — 

13. Diseases and pests. — Damage by game not severe. 

14. Rate of* growth. — At Mahaldaram, Kurseong Division, 

at an elevation of 6,700', the average rate of growth in 

plantations is as follows: — 1st year — 10" ; 2nd year 

1'— 6*; 3rd year — b' — 6 ff ; 4th year— 6'— 8"; 5th year— 
7' — 11". Sample plot No. 8 of Darjeeling Division at 
Simkona at an elevation of 7,000' gave a diameter of 
7-5" and height of 5]/ in 36 years. Stem analysis of 
a tree at B agora, Ehrseong Division, at an elevation 
of 7,000' gave a girth of 6', height of 72', and a 
volume of 84 c. ft. down to 8" diameter in 82 years. 

15. General remarks . — One of the few useful species that is 

easy to regenerate above 7,000', and should be put out 
more frequently at these elevations than has been done 
in the past. 

Acrocarpus fraxinifolius {Mandane—Wey.). 

1. Locality . F oot-hills up to 4,000'., best around 2,000'. 
Regenerates itself easily in blanks and * clear-felled 
areas. 
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2. Seed time . — Seeds in April-May. Best seed is obtained 

from the last week of April to the middle of May. 

3. Weight of seed. — One pound of fruit gives 2 ounces of 

cleaned seed. ' 500 fruits to the lb. 900 seeds to the 
ounce. 

4. Method o/ collection of seed. — Poda, when they appear 

black are collected from the tree by lopping branches. 
Sometimes collected from the ground. 

5. Method 1 of treating seed. — After collection the pods should 

be dried in the sun for 3 or 4 days on mats and the 
seeds Ibeaten out with a stick. 

6. Method of seed storage. — Seeds should not be stored long 

as they are liable to insect-attack. 

7. Sowing (method and quantify of seed ). — Usually sown 

direct in lines of 6' apart or thalis 6' x 6 ; . Mixed line 
sowings in equal parts with seed of ckikrase or toon 
(Cedrela microcarpa) is now the practice. Three bags 
of seed per acre is required. Suitable for broadcast 
sowing in burnt fuel coupes, as it is tolerant of shade 
and grows vigorously and hence requires little help 
against weeds and climbers. If sown in the nursery, it 
should be sown broadcast in shaded beds as soon as 
possible after collection. One pound of seed # per I'amra 
will suffice. 

8. Germination (time, percentage , etc.). — Germination good, 

* 75 per cent., is complete in 2 or 3 weeks. 

9. Treatment in nursery. — Watering should be done twice 

daily till germination and then every alternate day. 
The beds should be well weeded after germination. 
Prick out 3 ff x 3* into unshaded beds as soon as they are 
!big enough to handle and transplant in June of the 
same year. 

10. Method of transplanting. — Transplanted in thalis , 6'x6', 
in June of the same year. Large plants ean be trana- 
* planted with success. It is reported that Stump plant- 
ing is also successful, 

£ 11. Treatment after transplanting ( weeding and cleaning ). — 
* Tolerant of shade and pushes its way up easily. There- 
fore, requires little weeding or cleaning. 

12. Tending . — Thinning is necessary when 3 to 5 years’ old 
and thereafter every 5 years. 

1$. "Diseases and pests. — Browsed by deer. 
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14. Rate of growth. — Fast. The following is the average 

rate of growth at Adma, Buxa Division, at 2,000 ; ele- 
vation: — 1st year — 4'; 2nd year — 15' — 8 n ; 3rd year — 
20' ; 4th year — 25 ' — 6" ; 5th year — 32'— 4". 

15. General remarks. — This species grows very rapidly and 

being! .an intensive light demander tends to become 
widely spaced, and so should be grown in a mixture. 

Adina cordifolia ( Haldu — Hind., Karam— Nep.). 

1. Locality. — Foot-hills up to 3,000' on the west of the 

Tista river.' Frequently found mixed with sal and 
prefers a good well-drained soil. Very common near 
the Mechi river, Kurseong Division, where trees of 
excellent growth are to be found. Also in the decidu- 
ous and mixed evergreen forests of Chittagong and 
Chittagpng Hill Tracts. Excellent natural regenera- 
tion has been obtained in the clear-felled coupes after 
burning. 

2. Seed time . — Seeds ripen in December-March. Best time 

to collect is February. 

*3. Weight of seed. — 300,000 clean seeds to the ounca. 
Weight of heads 36 to the ounce. An ounce of heads 
gives about 16,000 clean seeds. 

4. Method of collection of seed. — Heads are collected from 

the tree and seeds are so minute that it is very 
easy to collect heads which have already shed their 
seeds, so great care should be iakpn to collect ripe 
seeds and get heads which have not already shed 
seed. Heads turn yellowish black when ripe. 

5. Method of treating seed. — Ajter collection place the heads 

in the sun till dry and then break them up. An easy 
way to separate the seeds from the empty husks is to 
pour the mixed seed and husks into a can of water 
w]|en the seeds will sink. The water and empty husks 
can be poured off and clean seeds remain. 

6. Method of seed, storage. — Not done. 

7. Sowing (method and quantity of seed). — Excellent results 

have been obtained by direct sowing in lines 6' apart 
and is probably the cheapest method. Seed should 
be mixed with ashes at the time of sowing in order to 
obtain the best results. Seeds should be sown iti May 
before heavy rains break. Approximately 16 lbs. of 
beads per acre are required for direct sowing. 

8. Germination ( time , percentage, etc.). — Germination is 

slow, takes about a month to complete germination 
with 50 per cent, success. 
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f 9. Treatment in nursery. — Choose coarse sandy soil and 

mix with sand and small stones. Spread straw or dry 
wood over the bed and bum it. This kills the seeds 
of weeds and gives a nice ash. Sow the seeds imme- 
diately after collection under shade on the ash, and 
water. Watering must be done very carefully with 
the finest possible rose or the tiny seeds will be washed 
away. The seedling is too minute to * weed for some 
weeks after germination and weeds must be dis- 
couraged. To run an irrigation channel past a karam 
bed in the nursery is sufficient to cause failure, as the 
moisture will cause a crop of weeds in which no karam 
seedlings will survive. 

10. Method of transplanting. — Transplanting of the bigger 

seedlings may be done in August of the first year when 
3 ff high, smaller ssedlings being left until the next 
June- July when about 10" in height. Winter trans- 
planting of seedlings in their first and second cold 
weathers has given good results. Stump planting of 
plants in their second and third rains has also given 
good results. 

11. Treatment after transplanting (weeding and cleaning), — 

It will require frequent weeding for 3 rains, but it is 
thought that karam would prefer the light shade of 
woody species to a completely cleaned area. 15 This does 
not mean that it should survive in a& unweeded area, 
but simply that the cleanings of woody Bpecies need 
not remove every single plant, and that a little shade 
could act beneficially as a nurse. Experiments carried 
out in the Silvicultural Nursery and Garden at 
Hazarikhil, Chittagong, indicate ^that plants raised 
under all methods are healthier and percentage of 
survivals is higher when grown under a very light 
shade of hoga-medeloa. A shade crop is not necessary 
in Northern Bengal. 

12. T ending ,—~lf boga-medeloa appears to be suppressing the 

r plants it should be pruned back below the level of the 

plants in May just before the break of the #ains. 

13. Diseases and pests — * 

14. Rate of growth . — Growth is slow at first, . The average 

rate of growth i^as follows:— 1st year— 2'; 2nd year 
— 4' — 6* ; 3rd year— 8'. 

16. General teiparks . — Prefers a light sandy loam and more 
of this species should be put out on suitable areas than, 
has been done in the past. 
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Ailanthus graridis (Gokul— Nep.). 

1. Locality . — A tall tree of the plains and lower hill forests 

up to 2,000'. Common in the foot-hills of Buxa east 
of the Jainti, foot-hills of Kalimpong Division and the 
Tista y alley. Soil well-drained sandy loam and should 
not be put out in areas where water is likely to lie 
during the rains. Regenerates itself well in blanks 
and open places where seedlings can get light. 

2. Seed time. — January to the end of May. Best time to 

collect is middle of March to middle of April. Good 
seed year appears to take place every other year. 

3. Weight of seed . — 220 fruits to the lb. 35 clean seeds to 

the ounce. 1 lb. of fruit produces 4 ounces of clean 
seeds. 

4. Method of collection of seed . — Fruits are usually collected 

from the tree by lopping branches. May also be 
collected from the ground but care must be taken not 
to collect insect attacked fruits. Fruits should be 
collected from the tree whan they turn light brown. 

6. Method of treating seed . — No special treatment is neces- 
sary and the fruits can be sown direct. When 
despatching seeds by Railway or Post, the wing on 
either side of the seed should be broken off by hand. 
•The fruits or seeds are dried in the sun for a few days 
after Collection. 

6. Method of seed storage . — Seeds are stored in sacks until 

ready for sowing in May- June. Seeds cannot he stored 
for the next year. 

7. Sotoing (method and quantity of seed).- — Direct sowing is 

the method recommended for raising gokul. Seeds 
should be sown in May-June thickly in lines 6' apart, 
there being two rows of seeds in each line and the seeds 
sown about 8" apart in the rows. 50 lbs. of seeds are 
required per acre for sowing direct in lines. If sown 
in thalis G' x 6', 4 to 6 seeds should be sown per thqfi . 
If sown in the nursery the seeds are dibbled 3" x 
Miaded nursery beds as soon after collection as possible. 
2 lbs. of seeds are required per kamra. 

8. Germination (time, percentage , etc.). — Germination good, 

60 per cent. Commences in a month and is complete 
within 4 months. * 

9. Treatment in nursery. — No special treatment except 

the standard method of weeding and watering. PricK- 
ing out is not necessary. 
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10. Method of transplanting,— Ball planting is recommend- 

ed, plants being put out in early July of the first rains 
when about 6" high. Winter planting with balls of 
earth in the first cold weather has given excellent 
results. Stump planting of seedlings in July of the 
second rains when diameter at the collar has also 
been successful. 

11. Treatment after transplanting (weeding and cleaning ). — 

Shade is not necessary. 

12. Tending . — 

13. Diseases and pests. — Damaged by deer. 

14. Rate of growth . — Fairly fast growing. Rate of growth 

at Sukna in Kurseong Division is as follows: — 
1st year — 1'; 2nd year — 3'; 3rd year — 6'; 4th year — 
9' — 8 ff . Stem analyses of a tree at Dumchi, in Madari- 
hat Range, Jalpaiguri Division, at plains level gave a 
girth of 6' — 6", height of 110', and a volume of 120 
c. ft. down to 8" diameter in 38 years. 

15. General remarks. — Reported to be a good wood for box- 

planking. Grows to a great height with a very small 
conical crown, and consequently the 1 ' number of 
exploitable trees per acre should he much greater than 
with most of our miscellaneous species. Is, easy to 
raise and quick-growing. It is therefore recommended 
that this species should be put out on as large a scale 
as possible on areas suited to it. 

ML, lebbok (Harm sins' — Nep.). 

1. Locality . — Rare in Bengal. Trees are to be found at 

Chunabhati in Kurseong Division, and in the bungalow 
r compound at Hazarikhil in the Chittagong Division. 

2. Seed time . — January to March. Best time* of collection 

is February. Excellent results have been obtained 
with seeds supplied by the Silviculturist, United Pro- 
vinces. 

3. Weight of seed. — 400 pods to the lb. 350 clean seeds to 

the ounce. , 

4. Method of collection of seed . — Collected from the tree. 

Pods turn light brown when ripe. 

6. Method of treating seed. — Pods are dried in the sun until 
they open, and seeds are extracted by hand. Seeds 
are then dried in the sun. 

6, ^Method of seed storage . — Seeds are stored in sacks until 
ready for direct sowing in May. 
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7. Solving (method and quantity of seed). — -Seeds are sown 

direct thickly in lines 6 ; apart in May. 30 lbs. of seeds 
are required per acre. As excellent results have been 
obtained from direct sowing, nursery work does not 
appear necessary. If sown in the nursery the seeds 
are dibbled 3" apart in February or broadcasted thinly. 
Seeds are then covered with leaf-mould. Shades are 
not necessary. 

8. Germination (time, percentage , etc .). — ^termination excel- 

lent, 80 per cent. Commences in 4 days and is com- 
plete within 2 months. It is reported that soaking 
seeds for 48 hours in cold water before sowing increases 
the germination per cent. 

9. Treatment in nursery. — No special treatment except 

the standard method of weeding and watering. Prick- 
ing out is not necessary. 

l9. Method of transplanting. — Transplanted with a handful 
of earth round the roots in early July of the first rains 
when about 1 / — 6 /; high, 

11. Treatment after transplanting (weeding and cleaning ). — 

12. Tending . — Fast growing and so require little tending. 

13. Diseases and pests . — 

14. tidate of growth . — Fast growing. 

15. General remarks. — A good timber. It is suggested that 

more of this species should be put out in alternate line 
, matures with slower growing shade bearers. 

Albizzia marginalia (Syn. Alhizzia stipulata) (Rato siris or Kalo 
siris — Nep., Tarli — Beng.). 

1. Locality. — Common in khair and sissoo, and mixed deci- 

duous forests of the Duars and Terai, up to 3,000'. 

2. Seed time. — December to March. Best time for collec- 

tion is January. Seeds well every year. 

3 Weight of seed. — 83 pods to the ounce. 1,800 seeds to 
the ounce. 

4. Method of collection of seed. — Pods are ‘‘"Gollected from 

the trees by lopping branches. Pods turn from green 
to brown indicating ripeness. 

5. Method of treating seed. — Pods are dried in the sun until 

they open and seeds are extracted by hand. Seeds are 
then dried in the sun for a few days. 

6. Method of seed storage . — Seeds are stored in sacks until 

ready for direct sowing in May. 
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7. Sowing ( method and quantity of seed ). — Seeds are sown 

direct thickly in lines o' apart in May. 30 lbs. of seeds 
are required per acre. As excellent results are obtain- 
ed from direct sowing, nursery work does not appear 
necessary. If sown in tbs nursery, seeds are sown 
thickly broadcast in January with a light layer of soil 
sprinkled over them. Shades are not necJssary. 3 
ounces of seeds are required per kamra. 

8. Germination percentage , etc.). — Germination fair, 

50 per cent. Commences in two months and is com- 
plete within six months. 

9. Treatment in nursery. — No special treatment except 

the standard method of weeding and watering. 
Pricking out is unnecessary. 

10. Method of transplanting .- — Plants are transplanted with 

a handful of earth round the roots in early July of 
the first rains when about 8" high. Winter planting 
with balls of earth in the first cold weather has been 
successful. Stump planting of two-year old seedlings 
is also successful. 

11. Treatment after transplanting ( weeding and cleaning ). — 

Fast growing and so requires little tending. 

12. T ending . — 

13. Diseases and pests . — 

14. Rate of growth. — The following is the rate of growth from 

direct sowing in plantations at Sukna, Kurseong 
Division : —1st year— 1' — 4"; 2nd year — 4'— i 0"; 3rd 
year — 9 ; — 0". The table below gives the comparison in 
height growth of direct sowing, ball, winter and stump 
plantings carried out in the Silvicultural Garden at 
Sukna, Kurseong Division — 



Method, 

Age. 

Height 

1 . 

Direct sowing (May) 

3 years. 

9'— 0" 

2. 

Ball planting (June). 

3 years. 

8' — 0" 

3. 

Winter planting (December). 

3 years. 

5'— 0" 

4. 

Stump planting with 2 years old 




seedlings 

2 years. 

5'— O' 

15. 

General remarks . — Should not be put out pure 

and should 


be suitable for alternate line mixtures with slower- 


growing shade bearers. 
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Albizzia procera (Safed or Set o siris — Nep., Koroi — Beng.). 

1. Locality . — In Northern gengal i& found near river beds 

in the plains. In the three Chittagong Divisions occurs 
in the dry and open deciduous type of forests preferably 
on western and southern aspects. Frequently found in 
abandoned jhum areas and along the banks of streams 
and lower slopes of the hills. Soil sandy to sandy loam 
and must be well-drained. Elevation up to 300 / . 

2. Seed time. — Seeds ripen end o£ January to the middle of 

March, Best time to collect in Northern Bengal is in 
March. 

3. Weight of seed. — 1 lb. of pods give 4 ounces of clean seeds. 

Northern Bengal reports 680 seeds to the ounce and 
Southern Bengal 550. ' 

4. Method of collection of seed . — Pods are collected from the 

trees by cutting off branchlets. Is sometimes collected 
from the ground when freshly fallen, but it is more 
advisable to collect from the tree. Pods turn black 
when ripe. 

5. Method of treating seed. — Pods are dried in the sun for t a 

few days until they open emd seeds are removed either 
by hand or by gentle thrashing. It is reported that 
soaking seeds in hot water immediately befor# sowing 
will give quicker and more even germination. 

6. Method of seed storage.— Seeds if stored carefully in sacks 

in a dry well-ventilated shed can be kept for at least a 
year. It is advisable to spread the seeds out on mats 
occasionally to air, otherwise they will become mildewed. 

7. Sowing (method and quantity of $>sed) . — In Northern 
. Bengal excellent results have been obtained by direct 

sowing in lines 6' apart. Is also a useful species for 
broadcasting in burnt fuel coupes as it is a fast grower. 
In Southern Bengal has been tried experimentally in 
plantations and is sown direct as mentioned above, in 
May -June, the seeds being covered with a thin layer 
of earth. If sown in the nursery, is sown in unshaded 
beds in May. Two ounces of seeds are required for a 
kcmra , seeds being spaced 3* x 3". 

8. Germination (time, percentage, etc.). — Germination com- 

mences in 3 or 4 days in the nursery, and in a week in 
the plantations, and continues up to 3 weeks in both. 
Gives about 70 per cent, germination. 

9. Treatment in nursery. — No special treatment required 

except light watering for about a week. Leaf mould 
manuring will certainly help but is not essential. 



10. Method of transplant^. — If sown in May the plants will 

he 5" to 6" in height in July and ready for transplant- 
ing. Transplanted entire with or without a handful of 
earth round the roots immediately after removal from 
nursery beds and preferably on wet days. Transplant- 
ing does not appear difficult but direct sowing is 
obviously the cheapest and most successful method. 
Stump-planting with one or two year old nursery plants 
has given cent, per cent, success and is very useful for 
filling up vacancies. 

11. Treatment after transplanting ( weeding and cleaning).— 

12. Tending . — In the Chittagong district, soil should not be 

unduly exposed when weeding and only weeds actu- 
ally interfering with plants should be removed, the 
remainder being left to shade the ground during the 
hot weather. Climber-pulling should be done when 
necessary. 

13. Diseases and pests — Caterpillars attack young leaves and 

•young plants are often defoliated. Suffers very badly 
from browsing by deer and even large saplings are eaten 
down to almost b«re sticks. For this reason this species 
should not be put out in unfenced plantations that are 
liable to attacks from deer. Several small experimen- 
tal plantations both in Chittagong and C<$x’s Bazar 
Divisions have been completely wiped out by deer within 
their first 2 years of formation. 

14. Rate of growth . — The following measurements represent 

the average rate of growth in plantations in the Chitta- 
gong district: — 1st year — 1' ; 2nd year — 2' — 6"; 3rd 
year — 6'; 4th year — iO'; 5th year — 15'. 

15. General remarks.- — Is reported to he a good furniture wood 

and for this reason more of this species should be put 
out, preferably in alternate lines with slower growing 
shade-hearers. 


Almis nepalensis (Utis—Ne p.). 

1. Locality. — 2,000' to 6,500'. good natural repro- 

duction on landslips. Is usually found in shaded 
hollows near small jhoras . 

2. Seed tee. -Seeds December- January. 

3. Weight of seeds . — 1 lb; of fruit gives 2 ounces of cleaned 

seed. 16,000 seeds to the*ounce. 

4 . Method of collection of seed .— Fruits are collected from 

the trees by lopping branches. 
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5. Method of treating seed . — Fruits are then dried in the 

sun and seeds extracted by beating with sticks.. 

6. Method of seed storage — The seeds are stored in tins 

and can be kept for 3 or 4 months. 

7. Sowing (method and quantity of seed). — Broadcast in 

March in shaded, well-manured nursery beds. 8 ounces 
of seeds are required for one hamra. Seed beds are 
sometimes covered with brushwood to hasten germi- 
nation. 

8. Germination { time , percentage i etc .). — Time taken to 

germinate depends on the elevation. The lower the 
elevation, the quicker the germination. As a rule slow 
to germinate, from 4 to 6 weeks. Germination up to 
70 per cent, is reported. 

9. Treatment in nursery. — Sow in March in shaded well- 

manured beds. Above 5,000', seeds germinate in May 
and are pricked out in July and August and planted 
out the following rains. Below 5,006* Beedlings can be 
pricked out under shade in May, and be put out in 
June or July of the same year, and if sown thinly, may 
be planted out direct from the seed-bed. The experi- 
ment of putting the nursery at a lower elevation than 
the area to be planted with a view to forcing the plants 
has been tried, but results have not been recorded, 
c Shades may advantageously be removed from the prick- 
ing out beds after the plants have been in them for a 
short time. In the case of plants, kept in the beds 
throughout the cold weather, shades* must be replaced 
when danger from frost and hail arises. 

10. Method of transplanting . — Transplanted entire at the 
beginning of the 1st or 2nd rains when 6" to 2 ! in 
height with or without a handful of earth round the 
roots. Autumn and winter planting *in September to 
J anuary with seedlings of their first year may be done 
in damp and misty localities hut is not recommended 
on dry aspects or at high elevations. Such seedlings 
will only be about 6* high, and should have all their 
leaves removed, except the leading shoot at the time 
of transplanting. Natural seedlings 6* to 9 ;/ in height 
have been transplanted into plantations entire without 
balls of earth in July and gave 75 per cent, success. 
Should never be put out pure but mixed in alternate 
, lines with slower growing shade-bearers. 

31. Treatment after transplanting (iveeding and cleaning ). — 

12. Tending. A quick grower and so no tending is required 
, a ^ ei * y ear * The age at which the first thinning 

should take place depends on the elevation and aspect. 
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but as a general rule should be Carried out when 5 years 
old and thereafter every 5 years. Thinning of this 
species has been the subject of a separate note. 

13. Diseases and pests. — Damage is caused by snow-break, 

frost, and grazing. It is also attacked by a species of 
Lepidopterous larva, which girdles the young tree and 
may kill the top or the whole tree above the portion 
of the girdle. Is also attacked by the stem borers 
Batocera horsfieldii and B. numitor , whole utis 
plantations at Phuaguri, Kurseong Division, have been 
wiped out by these pests, A Chrysomelid beetle 
( Chrysomela chlorina Mlk.) has been found to defoliate 
young utis plants. Shoots borers ( Pyralidae ) attack the 
green shoots and Phassus auratus the woody twigs. 

14. Rate of growth . — Fast. At Paeongaon, Kalimpong 

Division, at an elevation of 6,000' the average rate of 
growth in plantations is as follows : — 1st year — V — 9* ; 
2nd year— 3' — 2 n ; 3rd year — 10'; 4th year — 16' — V; 
5th year — 24' — 2". Sample Plot No. IT of Kurseong 
Division at Bagora at an elevation of 6,450 ' gave an 
average diameter of 6*2", and height of 58' in 10 years. 
Stem analysis of a tree at Rangirum, Darjeeling Divi- 
sion, at an elevation of 6,300' gave a girth of 6' — 2", 
height of 102' and volume of 100 c.ft. down to 8" 
diameter in 34 years. Temporary Sample Plot No. 1 
of Darjeeling Division at Lopchu at an elevation of 
5, (KM) 4 gave an average diameter of 204", height 124', 
and a timber volume of 4,250 c.ft. per acre down to 
8" diameter in 38 years. 

16. General remarks . — Utis is a transitory crop that is only 
to be found pure to any extent on land slips, and obser- 
vations show, that for no apparent reason whole crops 
often <die out before the trees attain a useful size. 
Again it has been noticed in many of our pure utis 
plantations, especially those put out on spurs and ridges 
that after the first few years of rapid growth trees look 
unhealthy, growth slows down and many are to be 
found dying off. In the natural forest utis of any size 
is only to be found scattered in shady ravines and damp 
hollows near springs and streams. The writer is of 
the opinion that utis should therefore only be put out 
‘in shady ravines and damp hollows and that its place 
in future plantations should be taken by species such 
as birch, loon which form a permanent crop in the 
natural forest. U tis should never be put out pure but 
should be mixed in alternate lines with slower growing 
shade-bearers, such as chanp (Michelia excelsd ), phusre 
chanp and Machilus spp. 



AlStoma scholars (Chatiwan—Ne p. and Beng.). 

1. Locality . — Occurs sporadically in sal and mixed forests 

in the plains and foot-chills of Northern Bengal. Also 
in the forests of Chittagong and Chittagong Hill 
Tracts. Appears to do (best on a deep moist soil. 
Regenerates itself naturally under suitable conditions. 

2. Seed time , — Last week of March to first part of April. 

Best time for collection is the first week of April. Seed 
years are irregular. 

3. Weight of seed. — 350 pods to the lb. 7,600 seeds to the 

ounce. 3 lbs. of pods produce 1 ounce of clean seeds. 

4. Method of collection of seed . — Fruits are collected from 

the tree by lopping branches. Black or deep brown 
colour of the pod indicates ripeness. Pods should be 
collected when one or two are found to be opening on 
the tree. Care should be taken when collecting, other- 
wise pods will open and seeds will -fall out. 

5. Method of treating seed. — Pods are dried in the sun for a 

day or two to hasten opening. This should be done in 
a sack or pods should be covered with a cloth to prevent 
seeds being blowm away. Pods are then put in a closed 
room and beaten gently with a stick until the seeds come 
out. 

6. Method of seed storage. — Seeds required for direct sow ing 

are stored in sacks until May. 

7. Sowing {method and quantity of seed )< — Direct sowdng is 

the method recommended for '"raising chatiwan and 
results are better than transplanting. Direct showing 
is done in May in lines 4' to 6' apart. 8 lbs. of clean 
seeds are required per acre for direct sowing in lines 4 ' 
apart. In the nursery the seedfc are sown broadcast in 
shaded beds in April. About 8 ounces of clean seeds 
are required per Jcamra. Seeds should be mixed with 
powdered earth before sowing either direct or in the nur- 
sery to avoid germinating in clumps. 

8. Germination (time, 'percentage , etc.)— Germinates after 

a fortnight. 

9. Treatment in nursery. — No special treatment jexcept 

the standard method of weeding and watering. Prick- 
ing out is not necessary. 

10. Method of transplanting » — Transplanted with a handful 

of earth round the roots in June when about 3 ff high. 
11* Treatment after transplanting (weeding and cleaning ). — 
•Observations show that plants look healthier when 
under a light coyer of paddy . This would indicate 
that heavy cleanings should not be done and that a 
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light shade of woody species might act beneficially as 
a nurse, 

12. Tending . — 

13 . Diseases and pests.— S one noticed yet. 

14. Rate of growth . — 2' — 6" in the second year. 

15. General remarks. — A good match wood. 

Amoora walllchii (Lali — Nep., Pitraj — Chitg.). 

1. Locality. — Found in sal and mixed forests in the plains of 

Northern Bengal. A good shade-hearer. Thrives in 
moist areas where water does not accumulate. Common 
in the evergreen forests of the Chittagong district, where 
it regenerates itself very easily. 

2. Seed time . — Flowers October-November. Seeds May to 

2nd week of July, best seed is obtained during mid- 
June to mid-July. 

3. Weight of seed. — 3 lbs. of fruits give 1 lb. of clean seed. 

60-70 seeds to the l'b. 

4. Method of collection of seed. — It is preferable to collect 

fruits from the trees than from the ground, but diffi- 
cult to collect as only the larger trees bear fruit and 
they are very tall. 

5. Method of treating seed. — Fruits are dried ii? the suu 

which causes them to open. The seeds are then re- 
moved from fruits by hand, washed and dried. 

6. Method of seed storage. — Best to sow directly after 

collection. 

7. Sowing (method and quantity of seed),—Ii sown in the nur- 

sery seeds are dibbled with the long axis horizontal 6" x 
6" in June after collection. Shades are not required. 
Direct sowing in thalis has proved better than trans- 
planting, as the seeds in the nursery are badly attack- 
ed by rats and also as transplanting appears to cheek 
the growth very much; 2-year old plants from direct 
sowing averaged 5' — 6", best 8' — 4", while transplants 
of the same age averaged 3' — 0", best 5' — 5". Direct 
sowing in lines has not been tried hut should be pre- 
. ferable to sowing in thalis. 

8. Germination (time, percentage , etc.). — In shaded beds, 

germination good, 85 per cent., and takes place from 10 
to 20 days. In unshaded beds, germination is poor 
and only up to 35 per cent, reported. 

9. Treatment in nursery. — When dibbled 6" x 6", no pricking 

out is required. 
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10. Method of transplanting. — Transplanting of one year 

old or even 2 yeans old seekings from nursery beds in 
the latter part of June and July has proved successful, 
but growth appears to be checked Iby transplanting. 
Seedlings have also been collected from the natural 
forest and put out in the plantation. Success up to 80 
per cent, in the latter method has been reported. 
While collecting, lahasune (Amoora rohituka and 
Dysoxylum spp .), seedlings are often mistaken for lali, 
but it appears that the leaves of lali seedlings are 
darker than lahasune at this stage. Ball-planting or 
at least planting with a handful of earth round the 
roots is recommended. 

11. Treatment after transplanting ( iceeding and cleaning). 

A slow grower for the 1st year and will need several 
cleanings during the 1st rams. 

12. T eliding . — 

13. Diseases and pests. — The bark is attacked by the larva 

of the moth Prasioxena, manospila Meyr (Pyralidae). 
It eats the bark in a spiral formation and the tree may 
become completely girdled in several places. A plan- 
tation at Rajahhatkhawa was practically entirely 
destroyed by this pest whan 8 years old. A species of 
a longicorn larva (Mortochamus) was found in the 
pith of one of the young plants killed by the pest 
i mentioned above. Fruits are badly damaged iby rats 
and monkeys. The shoot-borer Hypsipyla rohusta 
attacks the leading shoots. The bark of young sap- 
lings is very badly damaged by deer. 

14. Rate of growth .—Grows quite fast from the 2nd rains. 

Average height of transplants at the end of the 1st 
rains A — 6", at the end of the 2nd 4' — 0 ", while plants 
from direct sowing averaged 5 / to 6 ; at the end of the 
2nd rains. 

15. General remarks. — Suitable for putting out in areas too 

wet for sal and for filling up blanks in sal plantations. 
Its growth is about the same as sad, and as it grows 
straight up with a small compact crown, so when iso- 
lated, does not over-top the sal in its surrounds. Use- 
ful for filling up [blanks in plantations of the current 
year with direct sowing when no nursery plants are 
available, as the best seed is usually found compa- 
ratively late. 

* Anisoptera glabra (Boilam Chitg.). 

locality — Occurs sporadically in the mixed evergreen 
-forests of the three Chittagong Divisions, and in small 
pure patches in the Sungoo and Matamori reserves 



where the species attains a very large size. On the 
cooler aspects of slopes and ridges. Soil sandy loam to 
loam, moist, deep and fertile, elevation up to 750'. 

2. Seed time. — April-May, the best time of collection being 

towards the middle of May. 

3. Weight of seed . — 270 fresh seeds with wings to the lb. 

4. Method of collection of seed . — The winged seeds when 

ripe fall to the ground and are collected. 

5. Method of treating seed . — 

6. Method of seed storage. — To be sown immediately after 

collection. Seeds cannot he stored and lose their power 
of germination in a very short' time. 

7. Sowing {method and quantity of seed). — Has been sown 

experimentally on a small scale at Bhomariaghona in the 
Cox’s Baxar Division. Sowing was done direct in lines 
6' apart, 2 rows of seeds in eadh line, the seed being 
6 r/ apart in the rows; and also at stake 4 to 6 

seeds at a stake. Seeds are laid on their edges with 
their wings sticking up (like sal or gurjan) with a soil 
covering up to the depth of the thickness of the 
smallest diameter of the seed. Five bags of seeds are 
required for sowing up an acre in lines 6' apart. The 
results of direct sowing are extremely poor and ball 
planting only is recommended. In the nurfery should 
be dibbled 3 / 'x2 // under shade, 3 libs, of seeds per 
kamra will suffice. ' 

8. Germination (time, percentage, etc.).— Germination 

starts in 2 weeks and is complete ! from 4 to 6 weeks. 
Germination per cent, is usually very poor ; 20 per cent, 
from direct sowing, and up to 35 per cent, in shaded 
beds in the nursery has been recorded. 

9. Treatment in nursery. — Watering should be sparsely done 

as plants appear to damp off easily. This species 
grows a fairly large tap root and is therefore rather 
difficult to transplant. Pricking out should be done as 
soon as plants are big enough to handle. 

10. Method of transplanting. — Transplanted successfully in 

in July-August of the same year when plants are 5" 
to 6" high. Is an extremely* sensitive plant and ball- 
planting. is recommended. Should only be transplant- 
ed on a dull day and wihen rain is expected. Trans- 
planting of seedlings from the natural forest with balls 
of earth has been done very successfully, up to 75 per 
cent, survivals being reported. 

11. Treatment after transplanting (weeding and cleaning ). — 
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12. Tending . — This species does not appear to stand drought 

and many plants both from direct sowing and trans- 
planting are killed off especially during the first hot 
weather. It is suggested that hogamedeloa should foe 
grown between the lines and be treated exactly as laid 
down for gwrjan . Cleaning should not be done during 
the cold and foot weathers as the soil should not be 
exposed, and weeds unless they are actually interfering 
with the plants should be left to shade the ground. 
Climber-pulling should be done when necessary. 

13. Diseases and pests, — A large percentage of seeds are 

found to foe attacked by insects which burrow into 
them. In the nursery young plants have been attacked 
by grubs and killed. In the hot weather of the first 
year leaves often turn yellow and a large percentage 
of plants die off. 

14. Rate of growth . — Very slow. 1st year — 8"; 2nd year — 

1'— 3"; 3rd year— 2'. 

Stem analysis of a tree at Machuakhali, Garjania 
Bange, Cox’s Bazar Division, gave a girth of 6 ; — 10", 
height of 90', and a volume of 86 g. ft. down to 8 r/ dia- 
meter in 87 years. 

15. General remarks .— This species has only been experi- 

mented with on a small scale and information given 
<here is more often than not the result of few observa- 
tions. There is a difference of opinion as to whether 
direct sowing or transplanting is the best. When 
germinating the shoot grows with a coil in it, this in 
the nursery straightens out after about 2 months, 
whereas plants by direct sowing were still coiled after 
8 months and were much smaller and looked more 
unhealthy than those in the nursery; on the other hand 
transplanting appears to be difficult and the casualties 
even after ball-planting are sometimes heavy. Taking 
everything together ball-planting is recommended. It 
suffers from drought and should only be put out on 
lower slopes on the cooler north and east aspects. 

Anthocephalus incficus (Svn. Anthocephalus cadamba) ifKadam in 
all vernaculars). 

1. Locality . — Plains and foot-bills of Northern Bengal up 

to 3,000', also in the three Chittagong Divisions. 

2. Seed time.— Seeds Auguet-September (occasionally as late 

as December). Best time to collect is middle to latter 
part of August. 

3. Weight yf seed, — 26,100 seeds per ounce. 
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4. Method of collection of seed,. — Fruits are collected from 

the ground. 

5. Method of treating seed. — Fruit is collected and heaped 

under shade and allowed to rot for 3 or 4 days. The 
pulp is washed off by hand in a bucket of water, and 
as the seed sinks it is easily separated from the pulp. 
Seeds should then be dried. 

6. Method of seed. storage. — Seeds, if thoroughly dried, may 

be stored in a dry place until required next year. 

7. Sowing (method and quantity of seed ), — Direct sowing 

appears to be difficult and many failures are recorded. 
This is probably due to the collection of immature 
seed. In the nursery sow seeds in shaded beds iu 
February. 2 lbs. of seed per Icamra will suffice. It 
A is advisable to keep the seeds until February, as, if 
sown directly after collection, the plants will be too 
big to put out at the beginning of the rains. Sowing 
should be done thinly when no pricking out will be 
necessary. 

It is not usually put out in plantations, but is 
extremely useful for broadcasting in fuel coupes owing 
to its rapid growth. When grown in plantations it 
is sown broadcast direct in lines 6' apart in May- June. 

8. Germination (time, percentage, etc.). — Percentage fair. 

It germinates in 3 weeks. 

9. Treatment in nursery . — 

10. Method of transplanting. — Transplanted entire with a 

handful of earth round the roots in the first June- July 
in ikalis 6' x 6'. Has been put out successfully as 
root and shoot cuttings. Natural seedlings have been 
collected from the forest in August when about a foot 
high and transplanted entire without balls of earth 
with cent, per cent, success. Winter transplanting has 
not been successful. 

11. Treatment after transplanting (weeding and cleaning ). — 

12. Tending. — Kequires little tending and pushes its way 

through weeds easily. 

13. Diseases and pests . — 

14. Rate of growth. — It is probably the fastest growing tree 

in the plains, giving a girth increment of about 6* 
per annum up to the 9th year. 

15. General remarks. — Gives profuse natural regeneration 

and comes up naturally in young plantations. As it 
may suppress the planted . species it should be uprooted 
while still small. 
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&rtOMf|MI8 Chaplasha ( Lathar — Nep., Chama or Chapalish — 
Beng.), 

1. Locality . — Plains and hills up to 3,000'; also in the 

forests of the three Chittagong Divisions. Regenerates 
well in the evergreen forests of the Chittagong Hill 
Tracts. 

2. Seed time. — Last week of June to the ■‘first week of 

August. Best time of collection is the end of July, 

3. Weight of seed. — 1 lb. of fruit gives 2 ounces of clean 

seeds. 50 seeds to the ounce. 

9 

4. Method of collection of seed . — Fruits are usually collected 

from the ground, care being taken not to collect seed 
that has been damaged by insects, etc. 

5. Method of treating seed. — The pulp is allowed to rot, 

then washed in a bucket of water, and as ,the seed 
sinks it is easily separated from the pulp. 

6. Method of seed storage . — Cannot be stored. * 

7. Sowing (method and quantity of seed). — The method 

recommended for raising chapalish is by dense line 
sowings with boga-medeloa. The combination of dense 
line sowings and boga-medeloa forces the plants up to 
the light and the rate of growth in the first few years 
is much faster than when grown in thalis. Seeds 
should be sow# within 3 days after collection, two rows 
of seed in each line, the seeds being 8" apart in each 
row. In Southern Bengal it is essential that the 
boga-medeloa should be put out in the same year as 
the chapalish in order to afford shade to the young 
seedlings during the first hot weather. With taungya 
crops the boga-medeloa is sown thickly broadcast at the 
time of the last cleaning of the paddy in August and 
any blanks are resown in September after the paddy 
has been reaped. If sown later than August the boga- 
medeloa will not be tall enough to afford shade to the 
young chapalish during the first hot weather. . In 
regular plantations boga-medeloa is sown m 1' wide 
lines in May of the first year. In Northern Bengal 
the boga-medeloa can be sown either in the same year 
as the chapalish or the following May. If sown in 
thalis & x 6', 4 to 6 seeds should be sown per ihali. 
In the Chittagong district chapalish does best on 
shaded north and east aspects but provided the shade 
crop is kept dense for the first two years, it does quite 
well on the more, exposed south and west aspects. 
Requires a well-drained soil and should not be put out 
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on areas that are even inclined to be water-logged- 
If sown in the nursery, should be dibbled in shaded 
beds 3 ff x 3 ff . When sowing in the nursery, seeds 
■should be collected as early as possible so as to have 
plants large enough to put out during the same rains, 
otherwise they will have to remain in the nursery for 
a year. Shades are essential. It is reported that 
germination in shaded beds is up to SO per cent., and 
in unshaded beds only 40 per cent. 

8. Gemination (time, percentage , etc.). — Good, up to 80 

per cent. Starts germinating from 7 to 12 days, and 
is complete yitliin 14 days. 

9. Treatment in nursery. — If plants are to be kept in the 

nursery for a year, pricking out is recommended as 
soon as they are big enough to handle. 

10. Method of transplanting. — Transplanted usually with 

balls of earth, and occasionally with a handful of earth 
round the roots* in thalis 6 ; x 6' in the first or second 
rains. Root and shoot cuttings have been successful 
with plants too big for transplanting. Boga-medeloa 
should be sown in between the lines of thalis in the 
1st year. 

11. Treatment after transplanting ( weeding and cleaning). — 

In the Chittagong district it is desirable not to expose 
the soil when cleaning the lines or thalis and only 
climbers, and weeds actually interfering with the 
growth of the plants should be cut, the remainder 
being left to shade the soil during the coming hot 
weather. 

12. Tending. — If it is found that the chapalish is being 

suppressed, all that is necessary is to cut back the 
branches of boga-medeloa overtopping the lines. If 
this is not sufficient thinning to single stems may be 
done just before the break of the second or third 
rains. Boga-medeloa found actually in the chapahsh 
lines should be pulled up. 

13. Diseases and pests. — Squirrels and rats eat the seed. 

Monkeys year after year pull off the new shoots in 
young plantations. Is often badly attacked by a shoot- 
borer but usually recovers as in the case with toon. 
Browsed by . deer and cattle. Badly damaged by 
elephants, even thirteen year old saplings have been 
uprooted. Therefore, should not be put out in areas 
which are frequented by elephants, which limits the 
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area in Chittagong district to the Ramgarh-Sitakund 
and South Sitakund Ranges in the Chittagong Divi- 
sion, and Ringkheong in the Chittagong Hill Tracts 
Division, 1 

14. Rate of growth . — Rapid from the second rains. At 

HazarilAil in the Chittagong Division, the average 
rate of growth in plantations is as follows — 1st year — 
2'; 2nd year — 4' — 6"; 3rd year — S'; 4th year — 12'; 5th 
year — 17 h 

Sample Plot No. 7 of Chittagong Division at Hazari- 
khil, at plains level, gave an average diameter of 5-6% 
height of 43', in 10 years. 

Stem analysis of . a tree at Mainimukh, Chittagong Hill 
Tracts Division, gave a girth of 8' — 6", height of 119', 
and a volume of 147 c. ft. down to 8" diameter in 
96 years. 

15. General remarks . — As this species seeds late, it is use- 

ful for filling up blanks by direct sowing in the current 
year’s plantation, when no nursery plants are avail- 
able. It is a shade-bearer, and is a suitable species 
for under-planting. Should be useful for growing in 
a mixture with light-demanders. It may be said that 
this method of dense line sowings in conjunction with 
boga-medeloa is unnecessarily expensive. But experi- 
c. ence has shown that besides its use in affording the 
necessary shade to young plants, any extra cost is. 
more than fully compensated for by the reduced number 
of cleanings necessary especially in Southern Bengal 
where assamlota is the principal weed. In Northern 
Bengal is a useful species for putting out in areas 
where there are no taungya villagers, i.e., in regular 
plantations as no field crop is required, and hoga - 
medeloa can be sown in April of the first year before 
transplanting. 


Artocarpus integrifolia (Kanthal— Beng.). 

1. Locality . — Cultivated all over Bengal. Known as the 

“Jack fruit” tree. Has at present only been tried on 
a small scale in the Chittagong district. Prefer* 
loamy soil, 

2. Seed time . — May to July. 

3. Weight of seed . — 20 seeds to the lb. 

4. ' Method of collection of seed . — Collected from the tree 

when fruits are ripe. 
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5. Method of treating seed. — Fruits are split open, the seeds 

are then separated from the pulp by washing and then 
dried. 

6. Method of seed storage. — Seeds cannot be stored long and 

best sown immediately. 

7. Sowing (method and quantity of seed ). — So far only direct 

sowing in thalis has been done, 3 to 4 seeds in each 
thali . 

8. Germination (time, 'percentage , etc.). — Germination good, 

75 per cent. 

9. Treatment in nursery. — Not tried. 

10. Method of transplanting. — Not tried. 

11. Treatment after transplanting (weeding and cleaning) . — - 

12. Tending. — Boga-medeloa has been tried in the Chitta- 

gong Division as a shade crop, but under its shade 
Jcanthal was found to be suppressed. On removing 
hoga^rnedeloa it immediately responded. From this it 
appears that a shade crop is definitely harmful to this 
species. 

13. Diseases and pests. — Very badly browsed by deer and 

up to the present every plantation tried with thia 
species has in the end been completely destroyed. For 
this reason it should not be put out unless the planta- 
tions are fenced against deer. 

14. Rate of growth . — Growth fairly rapid. At Hazarikhil 

in the Chittagong Division the average rate of growth 
in plantations is as follows : —1st year — Y — 2" ; 2nd 
year— 3'; 3rd year — 7'. 

15. General remarks , — 


Betuia alnoides (Birch — Emg. ; Lekh-saur — Nep.). 

1. Locality . — Middle hill forests from 5,000' to 8,000'. 
Common around Darjeeling especially near Birch Hill, 
the middle hill forests of Tonglu and Singalila Ranges 
of Darjeeling Division, and in Pankhasari Range, 
Kalimpong Division. Good regeneration occurs espe- 
cially on land slips and in open places. This species 
is known as the higher level birch as opposed to the 
two species cylindrostackys and acuminata which 
seldom occur above 6,000'. 

Seed time . — End of April to the beginning of June, 
depending on elevation. 


2 . 
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3 . 

4. 


6 . 

6 . 

7. 


8 . 

9 . 


10 . 


Weight of seed. — 385 fruita to the ounce. 265,952 seeds 
to the ounce. 

Method of collection of seed . — Fruits are collected from 
trees by lopping* branches. Fruits turn black as an 
indication of ripeness. Fruits are dried in the sun 
and then broken up with a stick. Seeds are separated 
by winnowing. 

Method of treating seed . — No treatment, is necessary. 

Method of seed storage. — Seeds can be stored in a well- 
ventilated room for several months. 


Sowing (method and quantity of seed ). — Sown broadcast in 
shaded nursery beds immediately after collection after 
mixing with ashes or powdered earth. In some Ranges 
seeds are stored until September, in order to have 
smaller plants at the time of transplanting in the 
following J une- July. This is not considered neces- 
sary with this species, as opposed to the species 
cylindrostachys and acuminata , it is extremely hardy 
and can be put out easily as large plants. The bigger 
the plants put out the better as they are sooner above 
the weed growth. 8 ounces of seeds per kamra will 
suffice. 


Germination (time, percentage , etcf). — (Termination com- 
mences in 9 days and is complete within 5 weeks giving 
about 15 per cent, success. n 

Treatment in nursery . — Standard methods of weed- 
ing and watering should be carried out. As plants 
will be kept in the nursery bed until the second rains 
pricking out should be done 3'x3" in August as soon 
as the plants are big enough to handle. Experiments 
have shown that at the time of transplanting the roots 
o pricked out plants were bushy and easy to handle 

j-m "“Packed had long tap roots and were 

difficult to plant. 

•Method of transplanting . — Should he transplanted 6' x 6' 
with a handful of earth round the roots in June-Julv 
of the second rains when about 2' high, such trans- 
plants gave 80 per cent, success. Cold-weather trans- 
planting of 7 and 19 months old seedlings after strip- 
p ’"f nS.--™ gaV ? 0Vel ; 90 . per cerlt ^^38 in each 
rcaLll 18 a “ 3 f t y emel y plant and providing 

reasonable care ls taken at the time of planting this 
species can be put out at any size up to 3'° high, 
niftier/ seedlings 2 4 in height have been trans- 

planted from the forest direct with 60 per cent 
success. F cent. 



11. Treatment after transplanting ( weeding and cleaning ). — 
Weeding and cleanings are necessary for 2 or 3 years. 

12* Tending. — After 3 years the canopy is complete and little 
tending is required. Thinning of this species has been 
the subject of a separate note. 

13. Diseases and pests, — Is frost-hardy. Browsed by deer. 

Is attacked by a defoliator. 

14. Rate of growth. — Fairly fast, more so than the species 

eylindros tacky $ and acuminata in the younger stages, 
although the latter appears to grow into a bigger tree. 
The rate of growth in plantations at Takdah, Darjee- 
ling Division, at an elevation of 5,000', is as follows: — 
1st year — 2' ; 2nd year — 4' ; 3rd year— 6'. 

Sample Plot No. 24 at Algarah, Kalimpong Division, 
at an elevation of 5,500', gave an average height of 70', 
diameter of 6 *0* in 19 years. Stem analysis of a tree 
at Dumsong, Kalimpong Division, at an elevation of 
6,000', gave a girth of 6'— 4", height of 105', and a 
volume of 79 c.ft. down to 8" diameter in 50 years. 

15. General remarks. — As this species is much hardier and 

easier to put out than either of the species cylindros- 
tachys and acuminata , it is suggested therefore that 
if seed is available it should be put out in preference 
to the other two. Has been reported on by Debra Dun 
as an excellent utility timber and more of this should 
be put out in future. It should be used to replace 
utisj as explained in paragraph 15 under Almis n-epa - 
lensis. Should not be put out pure but in alternate 
lines with slower growing shade-hearers. 


Betula alnoitfes Var. cylindrostachys and Yar. acuminata 
{Birch — Eng., Aule-saur — Nep.). 

1. Locality. — Foot-hills up to 6,000'. Especially common 

around Latpanchar, Kurseong Division, pails of 
Pankhasari Bange, Kalimpong Division, and in the 
Tista Valley. Good regeneration occurs especially 
on land slips and in open places. These two species 
of birch are known as the low-level birch as opposed 
to Betula alnoides known as the high-Iavel birch , 
which very seldom occurs below 5,000' and sroes up to 
8,500/ 

2. Seed’ time.— Seeds latter half of January to middle of 

March. 
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3. Weight of seed . — 1 lb. of fruit gives 1 ounce of clean 

seeds. 388,500 seeds to the ounce. 

4. Method of collection of seed . — Fruits are collected from 

the tree by lopping the branches, dried in the sun for 
a week and then broken up with a stick. Seeds are 
separated by winnowing. 

6. Method of treating seed. — No treatment is necessary. 

6. Method of seed storage. — Tbs clean seed can be stored in 

a well ventilated room for several months. 

7. Sowing ( method and quantity of seed). — The practice in 

the -past was to sow seeds immediately after collection 
and to keep plants in the nursery until the second rains 
and put out when about 2' high. Plants so .tail were 
found to be very delicate, and with the greatest care 
not more than 20 to 40 per cent, survivals were record- 
ed. What is required is to have plants of a suitable 
size for transplanting in the rains. There are ttvo 
methods of doing this — 

(i) To store the seeds and sow in September. This 

will give plants about 9 * — Y high in the 
following June. 

(ii) To sow seeds immediately after collection, and 

to use every aid available to force the growth 
of plants in order to get seedlings as tall as 
possible from 2 " — to put out in the first 
July-August. 

Seeds should be broadcasted thinly in shaded beds in 
the nursery and should be mixed with ashes or 
powdered earth to avoid germinating in clumps. 8 
ounces of seed per kavvra will suffice. Has been sown 
broadcast direct with success in Kalimpong Division 
on ground that was comparatively level. A thin layer 
of earth should be spread over the seeds after broad- 
casting to prevent the seeds being blown away. 

8. Germination (time, percentage , etc.). — Germination is 

complete within 2 months and gives about 10 per cent, 
success. 

9. Treatment in nursery. — When seeds are sown in the nur- 

sery immediately after collection, and the object is 
to get Seedlings large enough say from 2" — 3", to put 
out in the first July- August certain aids to germina- 
tion and growth must be carried out as follows: — 

(*) Nursery beds may be put at a lower elevation 
than the planting area so as to accelerate 
germination. 
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(it) Seed-beds should be heavily manured. 4 ounces 
of slaked lime per square yard has proved very 
beneficial. As lime is apt to burn and injure 
roots of the growing” plants it should be 
applied when beds are empty, about 6 weeks 
before sowing. 

(Hi) Brushwood or thatch may be spread over the bed 
to hasten germination. 

Standard method of weeding and watering. Shades 
are to be removed from beds after germination is com- 
plete. No pricking out is necessary w*ith seedlings 
raised by seed sown immediately after collection, and 
which are to be put out in the first July- August when 
from 2* — 3' in height. Seedlings raised from Septem- 
ber sowing however should be pricked out in March 
when about 2 tf in height. 


10. Method of transplanting . — Seedlings are transplanted in 

thalis 6'x6' very carefully with balls of earth. 
Seedlings from seeds sown immediately after collec- 
tion are planted out in their first July- August when 
about 2° — 3" high, while those from September sowing 
are planted out in the following June when^about 1' 
in height. Winter transplanting after ^tripping the 
leaves of 9 months old seedlings when about 4" in 
height from seed sown immediately after collection, 
has given over 70 par cent, success and this method 
is recommended for filling up vacancies. The secret 
of successful transplanting of birch is .the selection of 
plants of a suitable size, and the very careful atten- 
tion to all rules of planting. Seedlings must be put 
out immediately after lifting from the nursery and 
must on no account be allowed to lie about before 
planting. It has been pointed out that the day on 
which planting takes place is of great importance. 
It must be cloudy, and the ground should not be too 
soggy and dripmng wet, and again planting cannot 
be done before there has been sufficient rain. A happy 
medium between these two conditions appears to be the 
most suitable. 

11 . Treatment after transplanting (weeding and cleaning ).- — 

When small seedlings are put out, great care must be 
taken to see that the thalis are kept clean and that the 
young seedlings are not suppressed by weeds, as being 
light-demanding they would soon die out. 
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12. Tending . — After 4 years canopy is complete and little 

tending* is required. Thinning of this species has been 
the subject oi a separate note. 

13. Diseases and pests. — Is frost-hardy but cannot stand fire. 

Browsed by cattle and deer. Attacked by a defoliator. 

14. Rate of growth. — Comparatively slow for. the first two or 

three years but afterwards very fast growing. Average 
rate of growth in plantations at Takdah, Darjeeling 
Division, at an elevation of 5,500', is as follows: — 
1st year — 1' — 0" ; 2nd year — 3' — 0" ; 3rd year — 4' — 6' ; 4th 
year — V — 2". The average girth of dominant stems 
in a 12-year old plantation at 4,006' elevation (Mungpoo) 
was 3' — 2" and they are very tall. 

Sample Plot No. 3, Darjeeling Division, at Samhong 
at an elevation of 3,700', gave an average diameter of 
17:6" height of 144', and a volume of 8,817 c.ft. per 
acre down to 8" diameter in 42 years. Stem analysis 
of a tree at Sim, Takdah Range, Darjeeling Division, 
at an elevation of 3,000', gave a gir,th of 6' — 7", height 
of 140', and a volume of 150 c.ft. down to 8" diameter 
in 64 years. 

15. General remarks. — A valuable tree that has bean very 

well reported on sls an excellent utility timber. Prob- 
ably gives the biggest outturn per acre of any species 
v put out in Bengal. In the past great difficulty was 
experienced with the transplanting of this species and 
intensive experiments have since been carried out as to 
the best size aud time of transplanting. The usual 
method was to keep seedlings in the nursery until the 
second rains and put out when about 2' high. Plants 
so tall were found to be very delicate, and with the 
very greatest care not more than 20 to 40 par cent, sur- 
vivals were recorded. The results of experiments with 
different sizes and time of planting are as follows : — 


Age. 

Average 

height. 

f Time of planting. 

Results. 


1 


Per cent. 

4 '5 months 

2P ! 

Beginning of August . . 

75 

9 

4 ' 1 

January 

70 

10 

r-o' 

June 

70 

15 „ .. 

2\(T 

June 

25 

.21- .. •• j 

2'- 9" 

1 

January 

8 
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This shows that both seedlings raised from seeds sown 
immediately after collection and put out in August of 
the same year when 2" — 3" high, and those raised from 
seeds stored and sown in September and put out the 
following June when V high, have given the best 
results. The former method is the one that has been so 
successful in raising the every excellent birch planta- 
tions at Mongpoo, and is the method that is at present 
recommended. Heavy manuring of nursery beds must 
be done in order to get seedlings large enough to put out 
in the first July-August. 

Winter transplants of seedlings 9 months old when 
4* high from seeds sown immediately after collection, 
have also given good results and this method is recom- 
mended for filling up vacancies in the first year. 

These methods detailed above are the only onss recom- 
mended for raising this species and it is a waste of 
time and money to use bigger plants as was tried in 
the past. 

This species must be put out on a much larger scale 
than has been done in the past and should as far as 
possible replace vtis as explained under Alnus nepa - 
lensis, paragraph 15. Should not be put out pure but 
in alternate lines with slower growing shade-bearers. 

Bischofia javanica (Kainjal — Nep., Urianv — Ben*?.). 

1. Locality. — Plains up to 3,000' specially on silt near rivers 

in the plains ; also in the forests of the three Chittagong 
Divisions. 

2. Seed time . — December- January. 

3. Weight of seed. — 21 lbs. of fruits give 1 lb. of clean seeds. 

2,650 seeds to the ounce. 

4. M ethod of collection of seed. — The fruits turn red when 

ripe and are then collected from the tree. 

5. Method of treating seed . — Keep the fruits for a few days 

in the shade to rot, wash off the pulp and dry the 
seeds. 

6. Method of seed storage. — Seeds do not keep well and 

should be sown as soon as possible. 

7. Sowing (method and quantity of seed). — Sowing should be 

done thinly in shaded beds in the nursery either by 
broadcasting .or in drills 3" apart as soon after collection 
as possible. 1 lb. of seed per kamra will suffice. No 
manure or leaf mould is required for the seed beds. 
Beds are sometimes covered with thatch grass to hasten 
germination. 
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8. Germination (time, percentage, etc.). — Germination good 

90 per cent, complete within 14 to 20 days. 

9. Treatment in nursery. — Watering is done almost daily 

before germination and continued for a few weeks 
afterwards. If sown thinly no pricking out is neces- 
sary. Shades should be removed a short time before 
transplanting. 

10. Method of transplanting. — Transplanting can be done 

entire in thalis 6'.x6' with or without a handful of 
earth round the roots any time during the rains. Root 
and shoot cuttings with plants too big to transplant 
have given cent, per cent, success. 

11. Treatment after transplanting ( weeding and cleaning ).—• 

As this species is usually put out in damp and lowly- 
ing areas where climbers are usually bad, careful 
attention should he paid to climher-pulling until the 
canopy is closed, 

12. Tending . — Thinning is done after 5 growing seasons. 

It should be light, as if opened out too much this 
species tends to fork and becomes branchy. Thinning 
of this species has been the subject of a separate note. 

< 

13. Diseases and pests. — Young plants are browsed and the 

bark of the older plants are damaged by deer rubbing 
and gnawing. Mole crickets damage seedlings in 
the nursery. 

14. Mate of growth. — Grows moderately fast in suitable 

localities, and appears to grow throughout the cold 
weather. Average rate of growth in plantations at 
Dalgaon in the Jalpaiguri Division is as follows : — 1st 
year — 2 2nd year — 6'; 3rd year — 9'; 4th year— 15'; 
5th year — 22'. Sample Plot No. 21 of Buxa Division at 
Godamdabri at plains level gave an average diameter 
of 6 -4" and average height of 52' in 12 years. 

16 . General remarks. — Yery useful species to plant up low- 
lying areas in plantations. Should not be used to fill 
up single vacancies in sal lines as when grown singly 
it tends to branch and in a short, time will overtop 
any plants near it. Is often used as a subsidiary 
species iu mixtures with light canopied species such 
as pitati in order to keep down weeds and climbers. 
It is removed as soon as it interferes with the principal 
species. 
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Bombax malabaricum (Simal—JImA., Tula— Beng.). 

1. Locality . — In Northern Bengal from plains where it 

prefers a light soil near big rivers up to 3,000', also 
in Southern Bengal. Regenerates itself in open spaces 
where soil is suitable. 

2. Seed time . — March-April. 

3. Weight of seed. — 3 lbs. of fruits give 3 ounces of clean 

seeds. 780 seeds to the ounce. 

4. Method of collection of seed. — Fruit is best collected from 

the tree. To avoid the collection of unripe seeds, 
fruits should not be collected before they start to open. 

5. Method of treating seed.^— Pods are put in the sun to 

open, sheltered from wind to prevent the seeds being 
blown away. 

6. Method of seed l storage. — Seeds have been kept for a year 

in gunny bags in a dry cool ventilated shed. 

7. Sowing (method and quantity of seed). — Sow direct in thalis 

9' *9' or RTxlS', several seeds to a thali. Not often 
sown in nurseries, as it is difficult to transplant. Might 
be sown broadcast with a mixture of other seeds in 
burnt fuel coupes. If sown in the nursery js dibbled 
in drills 3 /r apart. 

8. Germination (time, percentage, etc .). — About 40 per cent. 

9. Treatment in nursery. — • 

10. Method of transplanting. — At Rajabhatkhawa it has 

been found that seedlings left through one rains in 
the nursery can be transplanted successfully when 
leafless in January and early February, after trimming 
the tap roots. Transplanting at the beginning of 2nd 
rains was not successful, tbe growth being checked at 
the beginning of the growing season. In Assam it is 
planted 26 / x26 / , but in ifengal 9^x9' or 12'*12'. 
It is reported that branch cuttings take fairly easily 
and root sections from the tap root after preparing 
stumps also grow quite well. The success of stump 
planting depends entirely on the length of the ; root, 
6" root giving 38 per cent, survivals and 24 ;/ 90 per 
cent. Big stumps appear best, probably 1" in diameter 
at the collar, perhaps greater. 

11. Treatment after transplanting (weeding and cleaning ). — 

12. Tending. — A quick grower and requires little tending 

after the first year. 
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13. Diseases and pests. — Pure plantations have been very 
badly attacked by the bud worm Tonic a nhnferana 
Wlk. (( Ecophoridae ) which destroys the whorls of 
young shoots and often kills the plant outright. 

14. Rate of growth. — At Lakhimpur (Assam) 18 months old 
plants were from 8' to 15' high, and in their 3rd 
year 30', this appears to be exceptional and the rate of 
growth in Bengal is undoubtedly slower. 

15. General remarks . — It is difficult to know how to raise 
this tree successfully. If grown pure, from the size 
of the crown and method of branching, it would appear 
that the trees in the final crop would have to stand 
very widely spaced and so the resulting yield would 
be small. On the other hand it has been found very 
difficult to raise in a mixture with species of roughly 
the same rate of growth, owing to its rapid growth and 
horizontal method of branching. In a mixture of 
gtimnar and toon, it was found necessary to remove all 
simal in the 5th year as it was damaging the other 
species owing to the lateral growth of its branches. 
At Sukna, a mixture of simal and gamar resulted in 
complete suppression of the latter. For these reasons 
this species has practically ceased to be put out in 
Bengal. A mixture of alternate lines or alternate 
groups of lines with slower growing shade-bearers 
should prove the best solution. 


Bucklandia populnea (Piplu— Nep.). 

1. Locality. — A strong shade-bearer in mixed forests be- 
tween 3,000' to 7,000'. Best round about 3,000' to 
4,500'. Natural reproduction is good on broken ground 
such as landslips. Is very susceptible to differences 
in elevation, aspect and rainfall. Best on aspects not 
exposed to cold driving winds. Does not usually do 
well on the outer hills above 4,500', but on the other 
hand does well at Batasi (7,000'), probably on account 
of lower rainfall. Suffers severely from frost, and at 
Tung (5,000') an aspect exposed to cold driving winds 
it is mixed with utis in alternate lines 6' apart and even 
under the shade of the utis its leaders have been frost- 
bitten year by year and it never seems to get away. 

' In view of the above, more care should be taken in 
the selection of suitable localities for this species than 
has been done in the past. 
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2. Seed time. — Seeds all the year round. Large quantities 

of seeds are available in December- January. 

3. Weight of seed. — 1 lb. of fruit gives 2 ounces of clean 

seeds. 7,600 seeds to the ounce. 

4. Method of collection of seed. — Fruits are collected from 

the trees by lopping branches. 

5. Method of ti eating seed . — Fruits are dried in the sun and 

seeds are extracted by gentle thrashing and winnowing. 

6. Method of seed storage. — Can be stored for a year by 

spreading seeds on mats in a dry ventilated room. 

7. Sowing (method and quantity of seed). — Seeds are sown 

broadcast in well manured shaded beds in March. 
1 lb. of seed per kavira will suffice. Brushwood and 
thatch grass is often spread over the beds to hasten 
germination. 

8. Germination (time, percentage , etc.), — Germination good 

up to 75 per cent. Is complete in 2 to 4 weeks. 
The higher the elevation the longer it takes to 
germinate. . 

9. Treatment in nursery. — Seed beds should be shaded. Seeds 

are sown in March and pricked out in June-july. 
Shades are not necessary at lower elevations in pricking 
out beds except during the bail season, !but at high ele- 
vation shades should be used to prevent frost damage 
during the cold weather. At high elevations may be 
kept for 2 years in the nursery. 

10. Method of transplanting. — Transplanted 6' x 6' in thalis 

entire with or without a handful of earth round the 
roots not later than the middle of the following June. 
It has been found that if all leaves are stripped except 
the leading shoot, winter planting of 2 rains old 
seedlings can be done with success, but should not be 
put out where frost is liable to occur. Natural 
seedlings 2" — 3" in height have been transplanted 
into plantations with success. It is seldom put out 
pure except at lower elevations. At higher elevations 
the practice now is to mix pipli with utis or birch in 
alternate lines 6' apart, these being quick growers help 
to protect pipli from frost damage. At Sim, 
Darjeeling Division, 4:, 000' elevation has been mixed 
in alternate lines with panisaj and looks very promis- 
ing as a two-storied mixture. 



11. Treatment after transplanting (weeding and cleaning ). 

— Slow grower, so fairly frequent cleanings are neces- 
sary during the first 2 or 3 years. 

12. Tending. — When 3 to 5 years old should be pruned in 

order to select one straight stem, and about the 10th 
year the only operation necessary is the removal of 
double sterns that may be left and pruning of trees fork- 
ed near the ground. First thinning must be delayed 
and is not usually necessary before the 15th year. This 
species must be grown close, as even if a slight break 
is made in the canopy the young trees will immediately 
fork. This tendency makes thinning very difficult all 
through its life, and therefore thinning should he light 
and frequent. Thinning of this species has been the 
subject of a separate note. 

13- Diseases a'nd pests. — Grazed by deer and cattle. Suffers 
from attacks by a leaf-roller ( Psyllidoe ) and is subject 
to insect pests generally. Young plants are sometimes 
killed by an insect girdling the stem below the ground. 
A species of Lepidoptera ( Zeuzera ) has been found 
boring small holes about the size, of a match ip the 
stem of two-year old seedlings. Is attacked by a 
shoot-borer Rhynchites bucklandice and by the defolia- 
tor Miresa thermistis . 


14. Rate of growth. — Growth is slow at first and fairly fast 
later, especially at, lower elevations." At Mahaldaram, 
Kurseong Division, at an elevation of 6,300' the 
average growth in plantations is as follows : — 1st 
year — 9" ; 2nd year — 1' — 9" ; 3rd year — 3' — 1 " ; 4th 
year — M — 7"; 5th year — — 11". 

Sample Plot No. 15 of Kalimpong Division at Algarah 
at an elevation of 6,000' gave an average diameter of 
3-6" and height of 27' in 9 years. Sample Plot No. 7 
in Darjeeling Division at Rangirum at an elevation of 
5,300' gave an average diameter of 14*4", height of 
100', and volume of 6,202 c. ft. per acre down to 8" 
diameter in 53 years. Stem analysis of a tree at Mahal- 
daram 2, Kurseong Division, at an elevation of 6,000 / 
gave a girth of 5' — 2", height of 75', and volume ef 
47*4 c. ft. down to 8" diameter in 42 years. 


15. General remarks . — 
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Calophyilum polyanthum (Kamdeb— Chitg.). 

1. Locality . — Evergreen . forests of the three Chittagong 

Divisions, chiefly found in the Kasalong Range of the 
Chittagong Hill Tracts and the mixed evergreen forests 
of the Garjania Range (Cox’s Bazar). Prefers cooler 
north and east aspects ; soil clayey loam to Bandy loam, 
moist. Elevation up to 500'. Often gives profuse re- 
generation below mother trees, but the seedlings do not 
# persist long. 

2. Seed time. — Middle of April to middle of May. 

3. Weight of seed.— -60 clean fresh seeds to the ounce. 

116 seeds to the ounce when dried. 

4. Method of collection of seed. — Collected from trees. 

Difficult to collect, as mother trees are mostly very 
tall and seeds are too small to collect from the ground. 
Mature seeds are collected by lopping branches of 
trees, seeds being plucked by hand. 

6. Method of treating seed. — Nothing particular except 
spreading out and drying in shade after seeds have been 
collected. 

6. Method of seed storage. — Seeds do not keep well and it is 

essential to sow as soon after collection as possible. 

7. Sowing (method and quantity of seed). — Seeds are small 

and in the nursery are either sown broadcast or in 
drilled lines in beds which have been mixed wdth a 
certain amount of leaf mould. Seeds should be covered 
with a fine layer of earth over them. Two pounds of 
seeds per kamra will suffice. Mainimukh reports that 
shades are not necessary, but experiments in the Silvi- 
cultural Nursery and Garden at Hazarikhil show 
that germination in the shaded beds is slightly better 
than in unshaded. Direct sowing in plantations has 
not yet been tried. 

8. Germination (time, percentage , etc.). — Gemination 

starts in 2 weeks and is complete in 2 months. At 
Mainimukh where seeds were sown soon after collection 
germination gave up to 80 per “cent, within 6 weeks, 
after which no further germination was noticed. At 
Hazarikhil seeds from the ‘same source sown about 3 to 
4 weeks after collection have only given up to 26 per 
cent. 
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9. Treatment in nursery . — Careful weeding 1 should l>e 

done and slight watering with a fine rose when, neces- 
sary. Soil should he loosened round the young seed- 
lings at the time of germination as they appear to 
hare difficulty in pushing up through the soil. If 
seeds are sown early, plants can be put out in July of 
the same year and no pricking out is necessary. 

10. Method of transplanting. — Very successful on a small 

scale in the Silvicultural Garden at Hazarikhil, plants 
were put out at the end of the first July when about 4" 
in height with a handful of earth round the roots. 
Mainimukh did some transplanting' in 1928 and 1929 
with balls of earth when the' plants were 5* to 6" high 
in July of the.^ame year. Percentage* of survivals was 
85 in 1928 antJ^fiO in 1929. Stump planting has not 
yet been tried. 

11. Treatment after transplanting (weeding and cleaning ). — - 

Weeding throughout the rains as required. 

12. Tending . — Weeding should^, be done during the rains 

when necessary, and not during the cold or hot weather. 
The soil should not be exposed unduly as weeds help 
to shade the soil during the hot weather and so prevent 
casualties due to drought. Climber pulling should 
however be done when necessary. 

13. Diseases and pests. — None yet noticed. 

14. Rate of growth.— One month — 3£"; Y in 1 year; 3' jn 2 

years. 

15. General remarks . — From observations in the high forest, 

this species does not seem to be fast-growing. It prefers 
a certain amount of shade and should therefore only be 
put out on the cooler north or east aspects and on the 
lower slopes of ridges. It is seldom found in pure 
patches to any extent and so would appear best grown 
in a mixture. *Has been tried for undersowing in 
garnwr plantations in the Chittagong Hill Tracts and 
about 60 per cent, germinated. Since then majority of 
the plants h^|k died, whether this is due to the shade 
-of the gamar or not is not k^own. Has only been tried 
on a very small experimental scale up to the present. 
Should he tried in alternate line mixtures with fast 
growing light-demanders. 



Cedrela febrifuga (Tuni— Nep.). 

I* Locality. — Middle and upper hill forests, 4,000' to 7,000'. 
* Common in the Lopchu Block, Takdah Range, Darjee- 
ling Division, and in the Dum&ong and Labha forests 
of Pankhasari Range, Kalimpong Division. Gives 
_ * good natural regeneration under suitable conditions. 

2. Seed time . — January -February. 

3. Weight of seed. —fine pound of fruits give 2b ounces of 

clean seeds. 3,600 seeds to the ounce. 

4. Method of collection of .?eerf**-Fruits are collected from 

the tree^ by lopping branches. Fruits should be col- 
lected as soon as one or two fruits crack and fall from 
the trep. 

5. Method of treating seed . — are spread out in the 

sun until they start to open, beaten by sticks to break 
up the fruits, and then seeds are separated by winnow- 
ing. * 

6. Method of seed' storage . — Seeds are not stored as they 

should be sown immediately after collection. 

7. Sowing (method and quantity of seed ). — Sown broadcast 

immediately vdtet collection in shaded nursery beds, 
Seeds should Be sown immediately after collection in 
order to get plants big enough to put out in^the first 
rains when about 6" high, as this size is considered the 
most suitable for transplanting. 8 ounces of seeds 
per kamra will suffice. 

8. Germination (timet percentage , etc .). — Germination good, 

up to 65 per cent., starts in 2 weeks and is complete 
r within 6 weeks. * '■& 

9. Treatment in nursery . — The usual standard method of 

weeding and watering. Seedlings are pricked out into 
shaded nursery beds#when they are big enough to 
handle. Shades should be removed some time before 
transplanting. 

10. Method of transplanting. — Seedlings are* transplanted 

6'x6' in thalis entire with a handful of earth round the 
roots. Larger seedlings Bt 6* and over are put out in 
July-August of the first rains, the ren^inder being left 
until the. second rains when thpy are put out about 2 f 
high. Cold-weather transplanting of 10 months and 
21 months old seedlings after stripping leaves gave cent, 
per cent, success. Is an extremely hardy plant to 
handle. 
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11* Treatment after transplanting (weeding and cleaning ). — 
Cleaning and weeding as usual* 

12. Tending . — 

13. Diseases and pests . — Browsed by game. Is attacked by 

tbe twig-borer (Hypsipyla robusta) } but resulting 
damage is not harmful. 

14. Rate of growth. — Comparatively fast. The average rate 

of growth in plantations at Takdah in Darjeeling Divi- 
sion at an elevation of 5,500' is as follows: — 1st year 
— 2' ; 2nd year-^4 / — 6"; 3rd year — T. 

Stem analysis of a tree at J^opchu, Darjeeling Division, 
at an elevation of 4,500', gave a girth of 6' — 4". 
height of 87', and a volume of 90 c. ft. down to 8" 
diameter in 5^years. 

15. General remarks. — This species has a good local market 

and is extremely easy ^to regenerate. More of this 
species should be put out at elevations at which it 
grows. Should be a suitable substitute for uiris. 

... f t t 

N >f! Cedrela microcarpa (Timi-Nep.). 

1. Locality. — Foot-hills up to 4,0^0'* Common at Baman- 

pokbri in Kurseong Division and in the Teesta Valley. 
• Regenerates itself well under suitable conditions. 

2. Seed time. — March-April. Best time of collection is the 

middle part of April. ^ 

3. Weight of seed . — 1 lb. of fruits give 2£ ounces of clean 

seeds. 560 fruits to the lb. 10,500 seeds to the 
ounce. 

* ' •% 

4. Method of collection of seed. — Fruits are collected from 

the trees by lopping branches* To avoid collection of 
unripe seed wait till the fruits turn yellow and one or 
two start to open. ^ 

5. Method of treating seed. — Fruits are spread out in the 

sun for 3 or 4 days until they start to open, beaten by 
sticks to break up the fruits, and then seeds are 
separated by winnpwing. 

6. Method of seed storage . — Seeds can be stored until ready 

for difect sowing in May. 

7. * Sowing (method And quantity of seed). — Seeds are usually 

sown in May direct in lines 6 1 apart or in thalis 
6' x6', line-sowing being preferred to sowing in thalis. 
Lines are hoed 1' wide and seeds are sown thickly 
broadcast over a width of 3 f in the middle of the lines 
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and lightly covered with earth. - Better results are 
obtained by sowing the seed without levelling the soil 
after hoeing, as this helps to prevent the seed being 
washed away. In line sowing the seed gets washed into 
little heaps by the rain and so germinates in clumps. 
Seedlings should then be pricked out and evenly spaced 
in the lines as soon as they are big enough to handle. 
Direct sowing should not be done on steep slopes as 
seeds will be washed away, and when planting up such 
areas toon should be raised in kuchha unshaded 
nurseries and planted out into the lines 1' to 2' apart 
as soon as the rains break. Is a comparatively good 
shade-hearer and should he suitable as a substitute for 
Cedrela toona for direct sowing when bhadai paddy is 
raised as a held crop. 50 lbB. of seeds are required 
per acre for line sowing, and 4 lbs, per acre for sowing 
in ihalis 6'x6'. In the nursery seeds are thinly 
broadcast in shaded beds. 2 ounces of seed per Icamra 
will suffice. 

8. (termination (time, percentage , etc .). — Germination good, 

about 80 per cent. Commences in a week and is com- 
plete within 14 days. 

9. Treatment in nursery . — Seeds should he sown thinly 

in shaded beds and no pricking out is necessary if 
plants are to be put out in the first rains. JG plants 
are to be kept until the second rains pricking out shoi^d 
be done into shaded beds as soon as the plants are big 
enough to handle. Shades should he removed some 
^time before transplanting. 

10. Method of transplanting . — Transplanted entire with or 

without a handful of earth round the roots in the 1st 
or 2nd rains. Cold-weather transplanting with entire 
plants of the same year after plucking off all the leaves 
except the leading shoot is often done. Root and shoot 
cuttings with bigger plants give very successful results. 

11. Treatment after transplanting ( weeding and cleaning ). — ■- 

12. Tending . — Thinning of this species should be the same as 

that given for Cedrela toona and has been the subject 
of a separate note. 

13. Diseases and pests .— browsed by game. Should not 

he put out unless plantations can he fenced. Is badly 
damaged by the twig-borer (Hypsipyla robusta) and 
looks as if it will never recover, hut eventually pulls 
through and after several years no sign of damage can 
be seen. 
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14. Rate of growth. — Fast. Rate of growth in plantations in 

the Tista Yalley is as follows: — 1st year — 4' — 2"; 2nd 
year— 6'— 0" ; 3rd year — 8' — 6" ; 4th year — 10' — 6" ; 5th 
year — 16' — 6". * 

Stem analysis of a tree at Rivang, Darjeeling Division, 
at an elevation of 800' gave a girth of 7 — -4", height 
of 110', and a volume of 143 c.ft. down to 8" in dia- 
meter in 52 years. 

15. General remarks . — This species is a comparatively heavy 

shade-bearer and should be a useful substitute for chik- 
rase in mixed line sowings with such species as panisaj, 
gamary etc. 


Cedrela toon a ( Tuni , Tun — Nep., Surajbet — C’hitg.). 

1. Locality. — Plains forests of Northern Bengal where it pre- 

fers a light soil in the neighbourhood of large rivers; 
also in the forests of the three Chittagong jpivisiQns. 
Rather capricious as to site and should only put out 
where it really does well. Often gives good natural 
regeneration. 

2. Seed time. — Northern Bengal latter part of April, May, 

and first part of June. Southern Bengal mature seed 
c is to be found from the beginning of March. Best 
time to collect is from middle to the end of March. 

3. Weight of seed . — 1 lb. of fruit gives 3 ounces of clean 

seeds. 10,000 seeds to the ounce. 

4. Method of collection of seed. — Collected by lopping 

branches. To avoid collecting unripe seeds, wait until 
the fruits turn yellow and one or two start to open. 

5. Method of treating seed. — The fruits are spread out for 3 

or 4 days until they start to open, beaten with sticks 
to break up the fruits, and then the seeds are separated 
by winnowing. 

6. Method of seed storage . — Can be stored for one year if 

seeds are kept in a well-ventilated shed. 

7. Sowing {method and quantity of seed), — Seeds are usually 

sown in May direct in lines 6' apart or in thalis 6' x 6' ; 
line sowing being prefe^fed to sowing in thalis. 20 lbs, 
of seeds are required per acre for line sowings and 4 Jbs. 
per acre for sowing in thalis 6' x 6'. Lines are hoed l r 
wide and seeds are sown thickly broadcast over a |vidth 
of in the .middle of the line and4ightly cohered 
with earth. Better results are obtained by sowing the 
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seed without levelling the soil after hoeing as this helps 
to prevent the seeds being washed away. With direct 
sowing even on level ground seeds are liable to be 
washed into little heaps during the rains and so 
germinate in clumps. As soon as the plants are big 
enough to handle from 3 # to 4 ri in height they should 
be pricked out and evenly distributed in lines. Direct 
sowing should not be done on ground that is undulating 
otherwise the seeds are liable to be washed away and 
seedlings have to be collected from some distance and 
pricked back into the lines again. Experience has 
shown that when putting out such areas it is cheaper to 
make kuchka umshaded nurseries maintained by the 
villagers and plant out the seedlings in July of the first 
rains about Y — 2' apart in the lines. Again, does not 
appear to germinate when sown direct with bhadai 
paddy as a field crop. When bhadai paddy is used, 
toon should he transplanted from kuchha unshaded 
nurseries as mentioned above. Millet in the Kalimpong 
foot-hills also retards the rate of growth of toon , and 
care should be taken to see that it is sown some feet 
away from the lines of toon and that it is kept pressed 
back from the lines (luring the rains. Seeds when 
sown in the nursery require 2 ounces per kamra and 
are sown in shaded beds. A thin layer of th&tch grass 
is sometimes spread over the seed beds to hasten ger- 
mination. 

8. Germination (time, percentage, etc .). — Germination fair, 

40 to 60 per cent., complete from 7 to 14 days. 

9. Treatment in nursery . — Seeds should be sown thinly in 

shaded beds and no pricking out is necessary if plants 
are to be put out in the first rains. If plants are to be 
kept until the second rains pricking out should be done 
into shaded beds as soon as the plans are big enough 
to handle. Seed and pricking out beds are apt. to be 
destroyed by ants. Shades should be removed some- 
time before transplanting. 

10 . Method of transplanting . — Transplanting entire with or 
without a handful of earth round the roots is done in 
the first or second rains. Cold weather transplanting 
with entire plants of the same year after plucking off 
all the leaves except the leading shoot is often done. 
Root and shoot cuttings with bigger plants give very 
successful results. 
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11 . Treatment after transplanting (weeding and cleaning).— 

Boga-medeloa sown between the lines at the same time 
as the toon has been tried in the Chittagong district, 
the idea being to keep down assamfota (Eupatorium 
odoratum). From observations made it would appear 
that the boga-medeloa suppresses the loan, its growth 
being extremely poor as compared with that in the 
open. 

12 . Tending. — Thinning in well-grown plantations is required 

in the 4th or 5th year after formation, and thereafter 
every 5 years. As this species tends to branch when 
opened out, the first thinning should be comparatively 
light. Thinning of this species has been the subject of 
a separate note. 

13 . Diseases and pests. — Badly browsed by game and should 

not be put out unless plantations can be fenced. Is 
badly damaged by the twig-borer ( Hypsipyla robusta ) 
and often looks as if it will never recover, but eventually 
pulls through and after several years no sign of damage 
can be seen. At Bhomariaghona, Cox’s Bazar Division, 
two-year old seedlings had been bitten off at the collar 
and at least GO per cent, of the plants had been affected. 
Young saplings in the Buxa and Jalpaiguri Divisions 
have been killed off by the parasite Loranthus scurrulla 
Linn. 

14 . Rate of growth . — Fast. At Rehti, Jalpaiguri Division, at 

plains level the average rate of growth in plantations 
is as follows: — 1st year — 1' — 3"; 2nd year — 14' — 1"; 
3rd year — 17' — 2 4th year — 20' — 4"; 5th year — 30'. 
Sample Plot No. 8 of Jalpaiguri Division at Madarihat 
at plains level gave an average diameter of 9*1" and 
average height of 70' in 15 years. Stem analysis of a 
tree at Riyang, Darjeeling Division, at an elevation 
800' gave a girth of 7'— 2", height of 12G', and a volume 
of 181 c.ft. down to 8* in ijiiameter in 67 years. 

16 . General remarks . — This species has been out of favour 
owing to the attacks of the shoot-borer. Observations 
now show that after about the 6th or 7th year it 
recovers and eventually no sign of the damage can be 
seen. Being one of thagjjw miscellaneous species 
always in demand it sKq®d therefore be put out more 
than has been done in the past. Can push through any 
jungle. Is a moderate shade-bearer. It has been 
suggested as a substitute for chihrase in mixed line 
sowings witb panisaj. It is nowhere near such a good 
shade-bearer as Cedrela microcarpa and for this reason 
the latter should he preferred for mixed line sowings. 
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Chilk rasm Ja bular^ ( Hallonre-tun — Nep., Chikrase — Beng.). 

1. Locality. — Well-drained soil in the plains and up to 

3,000'. Also in the forests of the three Chittagong 
[\ Divisions. 

2. Seed time. — January -February. 

3. Weight of seed. — 8 lba. of fruits give 1 lb. of clean seed. 

2,050 seeds to the ounce. 

4. Method of collection of smZ.^Fruits are collected from 

the tree. 

5. Method of treating seed. — Fruits are then dried in the 

sfln for 2 or 3 days and seeds are separated by gentle 
thrashing, care being taken to protect them from being 
^ blown away by wind. Seeds should be dried in the 
*"sun for a few days before storing. 

6. Method of seed storage. — Seeds can be stored in bags in 

the seed- shed until May. 

7. Sowing ( method and quantity of seed) . — Usually sown 

direct in lines 6' apart and sometimes in thalis 6' x6' 
in May. ^ 60 lbs. of seeds are required per acre for sow- 
ing in lines 6' apart. Lines are hoed 1' wide and 
seeds are sown thickly broadcast over a width of 3" in 
the middle of the line and lightly covered vfith earth. 
Better results are obtained by sowing the seed without 
levelling the soil after hoeing as this helps to prevent 
the seed being washed away. When sown direct in 
lines seeds often get washed into little heaps by rain 
and so germinate in clumps. Seedlings should then 
be pricked out and evenly spaced in the lines as soon as 
they are big enough to handle. Overcrowding in the 
lines leads to patches of seedlings dying off. Sown also 
as a mixture with seeds of panisaj and mandane at the 
rate of 1 part of chikrase to 15 parts of panisaj , and 
with equal parts* of mandane y the idea being that a# 
panisaj and mandane give little shade and grow very 
quickly, the slightly Blower growing and more tolerant 
shade-bearing chikrase will come up as a second *storey 
and help to cov|r the ground and keep down weeds and 
climbers. 2 bags of seed per acre is required for line 
sowing. the nursery seed is sown in January or 
February under shade. 8 ounces of seeds per kamra 
will suffice. J 

8. Germination (time, percentage , etc .).- — Germinates in 

7-10 days usually giving about 70 to 90 per cent, 
germination. 



0, Treatment in nursery. — Germinates like mustard and cress 
and overcrowding in the seed beds may lead to patches 
of seedlings dying off. Is pricked out when 2 to 3 
inches high in another shaded bed. Shades shou'ld be 
removed at least two weeks before transplanting. 

10. Method of transplanting. — Seedlings are transplanted in 

June-July of the same year, with or without a handful 
of earth round the roots. Boot and shoot cuttings of 
two year old plants too large to handle as transplants 
have given very good results. Cold-weather planting 
with all leaves plucked off except the leading shoot is 
also successful. * 

11. Treatment after transplanting {weeding and cleaning ). — 

Is a fairly fast-grower and little cleaning if required 
after the third year. 

12. Tending. — First thinning is required in the 4th or 5th 

year and thereafter every 5 years. As this species 
tends to branch and fork, the first thinning should be 
comparatively light. Thinning of this species has 
been the subject of a separate note. 

13; diseases and pests. — Badly browsed and barked by deer, 
so should not be put out in unfenced plantations. 
Damaged by a twig-borer ( Hypsipyla rohusta ), but 
observations show that after about the 6th or 7th year 
it recovers and eventually no sign of the damage can 
be seen. Trees in S. P. No. 6 in 1920 plantation at 
Rajabhatkhawa, Buxa Division, have been killed by 
a fungus which has not yet been identified. 

14. Rate of growth. — Fairly fast. At Central Mechi in 

Kurseong Division, at an elevation of 800', the average 
rate of growth in plantation^ is as follows: — 1st year — 
3' — 5"; 2nd year — S' — 11 ^ 3rd year — 18' — 3"; 4th 
year — 25'— 6"; 5th year— 29'. 

Sample Plot No. 8 of Buxa Division at Rajabhatkhawa 
at plains level gave an average diameter of 5 :3*, and 
height of 51' in 9 years. Stem analysis of a tree at 
Sukna, Kurseong Division, at an elevation’ of 400' gave 
a girth of T— 4", a height of 90', and a volume of 121 
c.ft. down to 8" in diameter in 42 years. 

15. General remarks , — Makes an excellent veneer. It is 

suggested that more of this species should be put out 
in groups of lines mixtures. 



67 


Cinnamomum cecidodaphn® (Malagiri— Nep. and Beng.). 

1. Alongside perennial streams in the plains and 
up to 4,000'. 

2. Seed time. — September-October. 

3. Weight of seed.~A lbs. of fruits give 1 lb. of clean seed. 

1,200 clean fresh seeds to the lb. 

4. Method of collection of seed. — Fruits, when they appear 

discoloured, are collected from the trees by lopping 
branches. Difficult to collect ripe seeds as parrots eat 
them as soon as they become ripe. 

5. Method of treating seed. — The fruits are kept under shade 

for about a week to rot, seeds are washed to remove 
the outer coating and then dried under shade. 

6. Method of seed storage. — Seeds cannot be stored and are 

sown immediately after treatment. 

7. Sowing ( method and quantity of seed).— Test seeds in 

water, sound seeds will sink. Seeds are either dibbled 
3" x 3" or sown in drills 4" apart in shaded nursery 
beds as soon after collection as possible. 5 lbs. of 
seed per kamra will suffice. Thatch grass is some- 
times laid over the beds to hasten germination. 

8. Germination (time, percentage , etc.). — Germination is 

poor, irregular and slow, from 5 to 25 $er cent. 
Takes more than 2 months to germinate. 

9. Treatment in nursery . — Pricking out should be done into 

shaded beds as soon as the plants are big enough || 
handle. Shades should be removed a Lshort time before 
transplanting. 

10. Method of transplanting. — Seedlings should be trans- 

planted with balls of earth in thalis 6' x 6' in the first 
rains. If pucca ball planting is carefully carried out 
there should be few if any casualties. Winter trans- 
planting with seedlings in their first cold weather has 
given excellent #esults. Stump planting of the seed- 
lings in their second rains has given 90 per x cent, 
success. 

11. Treatment after transplanting ( weeding and cleaning ). — • 

12. Tending . — First thinning should be done in the 4th or 

5th year and thereafter every 5 years. Thinning of 
this species has been the subject of a separate note. 

13. Diseases and pests— Seeds are eaten by parrots. Plants 

are barked by deer. Many healthy trees have been 
found killed by a fungus in Sample Plot No. 6 in the 
1920 plantation at Rajabhatkhawa, but it has not yet 
been identified. 



J4. Rate of growth, — Fast. At Sukna, Kura eong Division, at 
an elevation of 600', the average rate of growth in 
plantations is as follows: — 1st year — 3'; 2nd year — 7'; 
3rd year — 13' ; 4th year — 18' — 6" ; 5th year — 21'. 
Sample Plot No. 6 of Buxa Division at Rajabhatkhawa, 
at plains level, gave an average diameter of 5 '3" and 
height of SI' in 8 years. 

15. General remarks. — Very useful for planting up areas in 
sal plantations that are a little too damp for sal . 


Cinnamon) urn gland ul if arum (Malay iri or Kawla— Nep.). 

1. Locality. — Middle hill forests up to 7,500'. Common 

round Ramam in Darjeeling Division. Regenerates 
itself naturally under mother tress. 

2. Seed time . — Septeinber-October. Best time to collect is 

October. Good seed years are irregular. 

3. Weight of seed. — 148 clean seeds to the ounce. 2 lbs. of 

fruits give 8 ounces of clean seeds. 

Method of collection of seed. — Fruits are collected from 
the trees by lopping branches. Fruits turn red as 
% an indication of ripeness. Difficult to collect ripe 
fruits as birds eat them as soon as they start to ripen. 

5. Method of treating seed.— Fruits are spread in the sun to 

ripen off. Seeds are then washed in water to remove 
the pulp and dried in the sun for a week. 

6. Method of seed storage. — Stored in booses or gunny bags 

until February. Should be spread out in the sun occa- 
sionally to dry. 

7. Sowing ( method arid quantity of seed). — Seeds are sown 

broadcast in the nursery ^pder shade in February. 

8. Germination (time, percentage, etc.). — Germination good, 

80 per cent. Commences in 6 weeks. 

Treatment in nursery . — Standard method of weeding and 
watering. Manuring has a beneficial effect. Seeds 
are liable to be damaged by rats and it is advisable to 
fence the beds with bamboo mats 2' high and under 
ground both sides of which have been painted with 
coal tar. Seedlings should be pricked out 3" x 3" or 
x into shaded beds as soon as they are big 
gaough to handle. Shades should be removed before 
transplanting. 
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10. Method of transplanting. — Transplanted 6' x 6 r Entire 

with a handful of earth round the roots in the second’ 
rains when about 1' — 8" in height. Winter trans- 
planting in the first cold-weather is successful. 
Seedlings up to 2' high have been transplanted from 
the natural forest with success, 

11. Treatment after transplanting (weeding and cleaning ). — 

Usual cleaning and weeding. 

12. Tending . — 

13. Diseases and pests . — Nothing noticed. 

14. Rate of growth. — Comparatively slow. 3 /j£ - 8" in 4 years. 

15. General remarks. — 


Cryptomeria japonica (Dhupi— Nep.). 

1. Locality. — An exotic which does welj^i|jtah 4*000/ to 

7,000', best 5,000' to 6,000'. Has gfVen profusfc 
natural regeneration at Sureil 5,500'. The essential 
conditions for successful natural regeneration are a 
light ground cover, humus should not be too deep, and 
the canopy so opened as to permit of alternate light 
and shade. 

2. Seed time . — End of October, November and idiSnnber, 

3. Weight of seed. — 13 lbs. of cones give 1 lb. of clean seed. 

750 cones to the lb. 9,200 seeds per ounce. 

4. Method of collection of seed. — Cones are collected from 

the liees by lopping branches. Cones turn black when 
ripe. 

5. Method of treating seeds. — The cones are put out in the 

sun to dry and the seeds are extracted by gentle thrash- 
ing. 

6. Method of seed storage. — Seeds are dried in the sun for 

a few days and can be stored in a well-ventilated place. 

7. Sowing ( method and quantity of $eed). : — Seeds are^own 

broadcast mixed with ash, fine earth or leaf mould, in 
shaded beds in February. One lb. of seeds per kamra 
will suffice, The seed beds are often covered with 
brushwood to hasten germination. 

8. Germination ( time , percentage , etc.).— A good germina- 

tor up to 80 per cent. Is complete within 3 to 4 weeks 
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!). Treatment in nursery . — Watering is done daily in 
the nursery bed but less frequently in the pricking out 
beds. This species is a slow-grower in the nursery 
and the seedlings are sometimes kept one year but 
more frequently 2 years in the nursery. Pricking out 
is usually done 3" x 3" or 4" x 4" into shaded beds in 
June of the first year, but if the plants are to be kept 
in the nursery longer than 2 years it is advisable to 
prick them out 6*x6*. Shades should be removed 
from pricking out beds after about 3 months. Plants 
have been kept in the nursery for 3 years and put out 
when 4' high in the 1931 plantation, Lingdi'ng, Dar- 
jeeling Division, and gave 100 per cent, success. The 
Rakge Officer, Takdah, reporter that the bigger the 
Vpfants put out the less the number of casualties, and 
also there is a great saving in cleaning and weeding as 
the plants are above weed growth when put out. 

10. Method of transplanting. — Transplanting is done in 

thalu 3'x3' or 4'x4' entire with or without a hand- 
ful of earth round the roots in June of 2nd or 3rd year. 
Gold-weather planting in December and January with 
2 rains old plants is also successful. Planting of cut- 
tings taken from branches of varying sizes from 9* to 
2' — 6 " high have been tried experimentally with vary- 
ing success. It would appear that if the cuttings are 
carefully handled and are made just below a fork they 
will have a fair chance of success. In J apan such cut- 
tings taken from the terminal parts of the side branches 
are first, of all kept for 9 or 10 months in the nursery 
in order to form a good root system and then trans- 
planted into plantations. This rather than planting 
direct in plantations is the correct method. 

11. Treatment after transplanting (weeding and cleaning ). — 

Too much cleaning of undergrowth in exposed posi- 
tions is harmful. Has been planted as a mixture in 
alternate lines 6' apart with utis and chanp, but it is 
too early to draw any conclusions. 

12. Tending. — The aim now is to grow Cryptomeria japonica 

with at least 6 rings to the inch. Thinning will 
therefore have to be delayed and would not appear 
necessary before about the 25th year. 

13. Diseases and pests . — Seedlings are destroyed by insects 

in the nursery which eat them off at ground level. 
Sometimes damaged by frost. Young plants are often 
damaged by a species of Cossidae, the larva of which 
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bores a gallery through or round the stem, thus weak- 
ening it, which ii^then broken off by wind. ^ Eats often 
kill young plants from 4 ft 8 years by girdling them 
at ground level especially in Sonada and Dungdungia 
plantations, Darjeeling Division. 

14. Rate of growth.— Slow until the third year. At Pubong, 

Darjeeling Division, at an elevation of 6,500', the 
average growth in plantations is as follows: — *l$t year 
— 1' — 3"; 2nd year — 2' — 5"; 3rd year — 3' — 11"; 4th year 
— 6' — 10"' ; 5th year — 10' — 1". 

Sample Plot No. 26 of Darjeeling Division at Lopchu 
at an elevation of 6,300' gave an average diameter of 

5 *8 ff and height of 34' in 15 years. Sample Plot No. 

6 of Darjeeling Division at Itangirum at *an elevation of 
6,300' gave an average diameter of 18:4", height of 91', 
and volume of 12,554 c.ft. per acre down to 8 ff di&* 
meter in 37 years. Stem analysis of a tree at Rangi- 
rum, at an elevation of 6,200' gave a girth of 7' — 2", 
height of 7G', and timber . volume of 105 c.ft. in 37 
years. 

15. General remarks. — Cryptomeria japonica must be grown 
pure and kept dense if good wood is to be produced, 
It is reported that wood exported from Japan has from 
10 to 12 rings to the inch. There appears to be a great 
difference in the constituency of the sap-TOood and 
heart-wood and the former is of little value. Much of 
the timber sold in the past has been from fast grow- 
ing isolated trees with only 2 rings or less to the inch 
and this has made the wood unpopular in the district. 
An unthinned Cryptomeria plantation at an elevation of 
6,200', planted 6' x 4', gave only 4f rings to the inch at 
the age of 16 years, the centre rings being Btill wider. 
This indicates closer planting, either 3' x 3' or 4' x 4', and 
thinnings must not be carried out until the required 6 
rings per inch have been obtained. In Japan the best 
quality timber is obtained from plants spaced 4' x 3' and 
tbe first thinning is carried out about the 15th year. 
Rates of growth in Bengal probably differ- from that in 
Japan and so experiments have been laid out with 
different spacings in order to study the rates of growth 
and expenditure to be incurred on formation, future 
cleanings and thinnings. If owing to closer planting the 
expenditure rise ? s beyond permissible limits alternative 
methods of obtaining slow growth must be studied. One 
suggestion is that it should not be put out under 6,500 
where the rate of growth will naturally be slower and so 
very close planting would not be so necessary. 
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Cupressus funebris, 

m 

jSSk ' •» ^ ■ 

1. Locality . — An exotic, A few trees of this species have 
been put out in the past at Dowhill (6,300') and also at 
Ranging! ^6,200%* The trees in these two* places are 
doing fairly well. Suitable for elevations about 6,000'. 

Seed time. — -Seeds ripen May*June and have been collected 
from the above mentioned trees. Seeds are at present 

received from the Forest Botanist, Dehra Dun, in May. ’ 

* 

Weight of seed. — 18 cones to the ounce. 12,600 clean 
seeds to the ounce. 

, m 

Method of collection of seed . — Cones are collected in April 
from the trees by lopping the branches. 

Method of treating seeds. — After collection the cones are 
dried in the sun and seed extracted. 

6. Method of seed storage. — Seeds can be stored for several 

months provided they are kept in a dry place, but it is 
more advisable to sow directly after collection. 

7. Sowing ( method and quantity of seed). — Seeds are sown 

broadcast thinly in the nursery immediately after receipt 
from Dehra Dun in May in shaded beds and watered 
daily. 8 ounces of seeds per kamra wrll suffice. 

8. Germination (time, percentage , etc.). — Germination com- 

mences in 3 weeks and is complete within a month and 
gives 30 per cent, success. 

9. Treatment in nursery . — Seeds are sown thinly broadcast 

so no pricking out is done. The larger seedlings are 
put out in the second rains when about 9" — 12" in height, 
the smaller seedlings b^ing kept until the third rains 
and put out when about I' — 8" in height. Seedlings 
must not be put out less than 9" in height above ground 
as smaller seedlings suffer from the shock of transplant- 
ing and many die off. Shades should be taken off a fort- 
night before transplanting. 

10. Method of Transplanted entire with a 

handful of earth round the roots in their second or third 
rains. Should be put out in thalis 4' x 4' in order to 
obtain good quality timber, *If put out 6' x 6' it grows 
too fast and the quality of the timber will be poor. 

1L Treatment after transplanting (weeding and cleaning ). — 

12. Tending . — 

13. Diseases and pests. — None n&tieed up to date. 


2 . 

3. 

4. 

5. 
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14. Rate of growth— Average fate of growth in plantations 

at Takdah in Sarjeelinfc Division at an elevation of 
5,500' is as follows: — ffi; year— 1'— 6"; 2nd year — • 
2' — 9"; 3rd year — 3' — -7". Stem analysis of a tree at 
Dowhill, Kurseong Division, at an elevation of 6,000' 
gave a girth of 4' — 3", height of 87, and volume of 
56 c.ft. down to 8" diameter, in 47 years. 

15. General remarks. — Is not so fast growing and does not 

appear as hardy as Cupressus torulosa. The latter 
should always be put out in preference when plants 
are available. 

Cupressus torulosa. 

1. Locality. — An exotic, suitable for elevations around 

6,000'. There is one large tree in Eangirum Forest 
bungalow compound which is doing well. 

2. Seed time. — Seeds have been collected from the tree at 

Eangirum in May. It has been suggested that the best 
seed is obtainable from China Range, United Provinces, 
and should be indented for through the Silviculturist, 
United Provinces. 

3. Weight of seed.- — 8,000 to the ounce. 

4. Method of collection of seed. — Cones are collected from 

trees by lopping branches. 

5. Method of treating seeds. — Cones are put out in the sun 

to dry and seeds are. extracted by gentle thrashing. 

6. Method of seed storage.-^- Seeds are dried in the sun for 

a few days and can be stored in a well ventilated dry 
place. 

7. Sowing (method and quantity of seed)* — Seeds are sown 

thinly broadcast in shaded nursery beds immediately 
on receipt in June and not stored. 8 ounces of seeds 
per kamra will suffice. 

8. Germination (time, percentage, etc*). -^-Germination com- 

mences in 5 weeks 'and is complete within 3 months 
with 30 — 40 per cent, success. 

9. Treatment in the nursery. — No special treatment except 

the standard method of weeding and watering. As the 
seeds are sown thinly broadcast pricking out is not 
done and not considered necessary. The larger seed- 
lings are pu$ out in the second rains when about 9* 
high, the smaller ones are left till the third rains when 
they are put out with an average height of 2'. Seedlings 
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should not be put out less than 9* in height above 
ground as smaller^edlings Wre found to suffer from the 
shock of transplanting and many die off. Shades 
should be taken off a fortnight before transplanting. 

10 . Method bf transplanting. — Entire with a handful of earth 

round the roots. Should be put out in tJudis 4' x 4' 
in order to obtain good quality timber. If put out 
6' x 6' it grows too fast and the quality of the timber 
will be poor. Plants put out 6' x 6/ at Mahaldram 
at an elevation of 6,500' gave only rings per inch 
which is far too quick to produce a good quality timber. 

11. Treatment after transplanting ( weeding and cleaning ). — 

The usual cleaning and weeding. 

12 . Tending. — It grows so fast that in the first and second 

years after transplanting plants are liable to be blown 
over by the wind. This should be looked out for and 
the earth round each stem should be pressed down with 
the feet and the plants straightened. As a protection 
it is advisable to grow this species for the first two years 
with bkutta as a field crop. 

13. Diseases and pests . — None noticed up to date. 

14. Rate of growth. — Much faster than Cppressus funehris 
* and more so than Cryptomeria japonica. Average rate 

of growth in plantations in Takdah, Darjeeling Divi- 
sion, at an elevation of 5,500', is as follows: — 1st year 
— 2'; 2nd year — 3'; 3rd year — 5' — 6". 

An exceptional plant was found to be 8' high in 3 years. 
At Mahaldram, Kurseong Division, at an elevation of 
6,700' six-year old well grown plants were found to 
average 1' girth and 20' in height. 

15. General remarks. — This species grows faster than Crypto - 

meria japonica. It produces a good quality timber and 
what is more important gives an excellent fuel. This 
means that thinnings should be saleable, which is not 
possible with Cryptomeria as it gives such a poor fuel. 
This species should be put out on a larger Beale and 
should make an excellent substitute for Cryptomeria. 


Daibergia lati folia (Setisal—l$e p.). 

J, Localit y . -—On well-drained land west of the Tista from 
the plains up to 2,000'. Prefers sandy soil and should 
not be put out on clayey toil. 
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2. Seed time . — Seeds from December to May. Best time to 

collect seed 'is in February-March. Good seed is 
obtainable through the Silviculturist, Madras. 

3. Weight of seed. — lbs. of pods give 1 lb. of clean seed. 

500 pods to the ounce. 1,000 seeds to the ounce. 

4. Method of collection of seed . — Pods are collected from 

the trees by lopping the branches. Care must be taken 
to collect ripe seeds. Seeds ripen on the tree over a 
long period and so unripe seed is often collected. Pods 
turn dark brown as an indication of ripeness, 

5. Method of treating seed. — Pods are dried in the sun and 

it is not necessary to extract the seeds. In fact better 
results have been obtained by sowing the pods than 
with clean seeds. 

6. Method of seed storage. — Pods are kept in bags until 

direct sowing is done in May. 

7. Sowing (method and quantity of seed). — Pods are broken 

up into small pieces, each piece containing one or two 
seeds, and sown direct in lines 6' apart in May. The 
results by this method have been very successful. In 
the nursery seeds are dibbled 3" x 3" in shaded beds as 
soon after collection as possible. 24 lbs. of pods are 
^required per acre, for direct sowing in linfts, and 3 
b ounces of' seeds per komra in the' nursery. 

8. Germination (time ^percentage, etc.). — Germination starts 

in a week and is complete in 3 weeks with 40 per cent, 
success. 

9. Treatment in nursery. — Standard method of weeding and 

watering. Pricking out is not necessary when raising 
transplants as they are put out in the same year. For 
root and shoot cuttings plants should be kept in the 
nursery until the second or third rains. 

10. Method of transplanting . — Transplanting with balls of^ 
earth with plants in their first rains has given 90 per 
cent, success. Winter transplanting with balls of earth 
with plants in their first cold weather has given cent, 
per cent, success. Stump planting with 2-or 3-year old 
stumps has given excellent results 0*5" — 0*6", 

diameter at the collar gives the best results, and 0*8" 
appears to be the limiting size of a useful stump. 
Transplanting or stump planting should be done 
4' x 4' as the canopy ties sometime to close up and 
the species is liable to fork. 


6 
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11. Treatment after transplanting. — It is suggested in the 

case of root and shoot cuttings that it is advisable to 
go round after the plants have begun to sprout and 
at the time of first weeding, and pluck off all except one 
shoot and place some mud over the cut shoots. This 
will prevent forking. 

12. Tending . — Bate of growth is slow at first, especially with 

direct sowing and transplanting and so frequent clean- 
ings will be necessary. 

13. Diseases and pests.-^N one noticed. 

14. Rate of growth . — Slow growth at first. At Sukna, Kurse- 

ong Division, at an elevation of 500'. the average 'ate 
of gi*owth from direct sowing is as follows : — 1st year — 
T — 7"; 2nd year — 2' — 8"; 3nd year— 6' — 0". 

15. General remarks. — This species can be easily regenerated 

by all methods and only time will show which is the 
cheapest. Growth from direct sowing and transplant- 
ing appears to be slow and many meanings will be 
necessary. Stump planting from plants in their third 
rains gives a faster growth and it may pay to do stump 
planting and so save cost in cleanings. Would not 
appear to be a suitable species to grow pure as it gives 
a very light canopy, and besides which the canopy 
takes a loqg time to close up, and the danger from 
climbers and weeds is great for many years. In 
direct sowing this species may be put out in .alternate 
line mixtures with fast growing light demanders. If 
put out as transplants or stumps may be mixed with 
such species as toon or chikrase in alternate thalis. 


Dalbergia sissoo (Sissu— Beng.). 

1. Locality . — Found naturally in old river beds in the 
plains where it gives profuse natural regeneration. 
Prefers sandy soil and should not be put out on heaw 
soils. J 

2 . Seed time. — December-mid-February. 

3. Weight of seed .— 500 pods to the ounce. 1,500 seeds to 

the ounce. 1J lb. of poda give 1 lb. of clean seeds. 

4. Method of collection of seed . — Pods are collected from tbe 

trees by lopping branches. Pods turn black when ripe. 

6,^ Method of treating seed . — The poda are dried in the sun 
after collection. 
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Method of seed storage. — Dried pods can be kept in gunny 
bags in a dry place until the rains. Care being taken 
to prevent damage by rats. 

7., Sowing (method and quantity of seed). — Before sowing 
pods are soaked in water for 2 days. Some Range 
Officers do not consider this necessary and the dried pods 
are broken into small pieces, 1 or 2 seeds in a piece and 
sown direct without any further treatment. Pods are 
sown in May thickly in lines 6' apart. 30 lbs. of 
pods are required per acre for direct sowing. Direct 
sowing is not recommended and stump planting is the 
only satisfactory method of raising sissu. In the 
nursery pods are dibbled 3" x 3" in unshaded beds in 
March. 1 lb. pods are required per ka/mra. 

8. Germination (time, 'percentage , eto.). —Germination with- 

in 7 to 15 days with 90 per cent, success. 

9. Treatment in nursery . — ‘Watering is done daily and con- 

stant weeding is required. 

10. Method of transplanting . — Is transplanted 4 f x 4 ; entire 

with balls of earth round the roots when the plants are 
small, it is advisable to puddle the roots in mud. 
Stump planting from 2-year old nursery plants, or 
from seedlings taken from the natural forest Jias been 
found to be the best method. Growth from stumps is 
much quicker than from transplants, so cost of weeding 
is less. Also plants from stumps are much sturdier 
than those from transplants, the latter always being 
very whippy. Some Range Officers prefer stumps f^pm 
natural seedlings from the forest than from nursery 
plants as they say they do better. 

11. Treatment after transplanting (weeding and cleaning ). — 

Regular ^cleaning and weeding are necessary after 
transplanting. 

12. Tending. — Priming of the side branches in the second year 

is advisable. 

13. Diseases and pests . — Cock-chafers, and larva of a longi- 

com beetle have been noticed to damage the root 
system and often succeed in killing the plants. Young 
plants are browsed by deer and cattle. 

14. Rate of growth. — Fast. The following is the average 

rate of growth of root and shoot cuttings at Rehti, 
Jalpaiguri Division. — 1st year — 3' — 2" ; 2nd year — 
15'; 3rd vear— 19' — 6"; 4th year — 23' — 6"; 5th year— 
W. 
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15. General remarks.— In plantations this species should not 
be put out pure as it gives a very light canopy and gets 
badly damaged by weeds and climbers. Ear this 
reason direct sowing is not recommended and the only 
satisfactory method is to stump it 4' x 4' in alternate 
thalis with such species as toon, jarul , chikrase in 
order to keep down weeds and climbers and so Bave cost 
in cleanings. Another satisfactory method is to 
stump sissu about 8' to 12' apart in dense line sowings 
of the above mentioned species. 

This species is a transitory crop and in the natural 
forest is to be found^confined solely to old river beds. 
It is an important question to decide whether we are 
justified in putting it out on soils which have become 
more stable and presumably unsuited to it. Although 
it grows ‘fast at first, this is no indication that it will 
ever survive to maturity. Rather than put out planta- 
tions of this species it is suggested that more attention 
should be paid to tbe artificial planting up of newly- 
formed chars so as to aid natural regeneration and 
get a better stocking. 


Dichopsis polyantha (Tali — Chitg.). 

1. *Locatity. — Evergreen forests of the three Chittagong 

Divisions, found mainly on cooler aspects on the lower 
slopes of the hills and on well-drained level ground. 
Soil sandy loam to clayey loam. Elevation up to about 
500'. Is a comparatively heavy shatle-bearer and re- 
produces itself abundantly especially in the evergreen 
forests of the Chittagong Hill Tracts, and has the power 
of persisting apparently indefinitely under a dense 
shame in a suppressed condition. Must never he raised 
in the open but always in conjunction with a light 
overhead cover. 

2. Seed time . — April and May. Best time to collect is first 

week of May. Does not seed well every year, and so 
advantage should be taken of good seed years, 

3. Weight of s&ed . — 170 seeds to the lb. one month after 

collection. 

4. Method of collection of seed. — Prom the ground under and 

around seed bearers. 

5. Method of treating seed. — Seeds should be spread out and 

dried under shade. It is reported that soaking for 12 
hours in water before sowing is an aid to germination. 
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8. Method of seed storage . — Seeds cannot be stored longer 
than 3 to 4 weeks; should preferably be sown within a 
few days after collection, ? 


7. Rowing (method and quantity of seed ), — In the Chittagong 
Division tali has been raised very successfully by dense 
line sowings with boga-tnedeloa: The combination of 
dense line sowings and boga-medeloa forces the plants 
up to the light and the rate of growth is faster than 
when grown in thalis. Seeds should be sown in lines 
6' apart as soon after collection as possible, 2-3 rows 
of seeds in each linefthe seeds being about 8" apart 
in each row. It is essential that boga-medeloa 
should be put out in the same year as the tali 
in order to afford shade to the young seedlings 
during the first hot weather. With t-aungyg crops the 
ho garm edeloa is sown thickly broadcast at the time of 
the last cleaning of the paddy in August, and any 
blanks are re-sown in September after the paddy has 
been reaped. If sown later than August the boga- 
medeloa will not be tall enough to afford shade to the 
young tali during the first hot weather.. In regular 
plantations hogarmedeloa is sown in 1' wide lines in 
May of the first year. At Mainimukh in the Chitta- 
gong Hill Tracts Division, tali has been successfully 
raised in alternate lines 6' apart with gamar, tali being 
sown thickly as detailed above and the gamar 

being dibbled 6' apart in its line. This method will, 
probably be adopted as the standard method 

of raising tali in the Chittagong Hill Tracts Division, 
but in the Chittagong Division, experience has shown 
that gamut does very badly and here sowing with 
boga-medeloa would be the most suitable mefhod. The 
boga-medeloa and gamar besides affording shade to the 
young tali also helps to. keep down assamlota and so 
saves njoney in weeding and cleaning. In the nursery 
seed should be dibbled 4" x 4" in shaded beds as soon 
. after collection as possible, seeds being laid flat as they 
lie in the forest and covered as deep as the smallest 
diameter of the seed. 5 lbs. of seeds are required per 
kamra. It is reported that only large plump and well- 
filled seeds should be used, the smaller ones giving a 
very poor percentage of germination. 

8* Germination (time, percentage , etc .). — Germination com- 
mences at the end of 3 weeks and is complete in 2 
months. From 40 to 80 per cent, germination has been 
obtained in the Experimental Nursery at Haaarikhil. 
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9, Treatment in nursery . — No special treatment is 
required except periodical weeding and slight watering. 
The latter to be done immediately before and after 
sowing. Manuring with leaf mould in particular will 
certainly help but i# not an essential condition 

10. Method: of transplanting . — Transplanted 6' x 6' entire 

with a handful of earth round the roots in August of 
the same year when 4" high with over 90 per cent, 
success. Stump planting has not been successful. 
Bogarmedeloa should be sown in between the lines of 
thalis in the 1st year. _ 

11. Treatment after transplanting (weeding and cleaning ). — 

Weeding should be done throughout the rains when 
necessary, hut not during the cold and hot weather, as 
weeds help to shade the soil during the hot weather and 
so prevent casualties due to drought. Climber-pulling, 
however, should be done when necessary. 

12. Tending. — It is not desirable to prune the boga-medeloa 

as the tali is a good shade hearer. If it gets too thick 
and is retarding the growth of tali all that is necessary 
is to thin some of "the stems and cut the side-branches 
over-topping the tali lines. Also experience has shown 
that if bogarmedeloa is pruned assamlota is liable to 
get a hold and kill it out. Any boga-medeloa found in 
the tali lines is pulled up. 

13. Diseases cmd pests. — In wet areas a sort of leaf-disease 

appears which causes the leaves to narrow up. In the 
Silvicultural Garden and Nursery at Ilazarikhil a few 
2-vear old plants were attacked and killed by a fungus 
pathogen. Specimens were sent to the Forest Botanist, 
Dehra Dun, who writes; — 

“The surface of the root is covered with a fungus 
apparently of a saprophytic nature and at the 
collar region a white fungal growth was observed 
which was found to he a species of Fusarium. ff 

Young plants are browsed by deer. 

14. Rate of growth.- — Slow. The average rate of growth in 

plantations at Hazarikhil, Chittagong Division, is as 
follows : — 1st year — Y — 9"; 2nd year — 2' — 11"; 3rd 
yeaT — 3'— 10"; 4th year— 6'— 3". 

Stem analysis of a tree at Mainimukh, Chittagong 
Hill Tracts Division, at an elevation of 500', gave a 
girth; of V — 1", height of 115', and a volume of 146 c.ft. 
down to 8" diameter in 119 years. 



81 


15. General remarks . — Direct sowing either with bogarmedeloa 
or in alternate lines with fast-growing light demanders 
such as ga'mar is the only* method recommended. In 
the plantation this species seems to prefer moist rather 
than dry conditions and is susceptible to drought and 
should, therefore, only be put out on the cooler north 
and east aspects and on the lower slopes of ridges. Has 
been found very successful for undersowing in teak and 
gamar. plantations. 


General notes on gurjan ( Diptero carpus spp.). 

The results of observations, detailed experiments, and small 
scale Divisional plantations carried out during the past 8 years 
have now made it possible to draw up a satisfactory method of 
raising Dipterocarpus turbinatus both in taungya and regular 
plantations. Not much advance has been made with the artificial 
regeneration of the other species of gurjan , chiefly owing to the 
fact their seed besides ripening sometime before the break of the 
rains, is also much more severely attacked by insects than is the 
case with D. turbinatus. Detailed experiments are still being 
carried out by the Silvicultural Branch and it is hoped that some 
way will be found to circumvent these difficulties. The following 
gives a summary of conclusions arrived at up to date anch also the 
present method of raising gurjan in plantations : — 

L For plantation purposes, owing to had germination, 
Dipt ero carpus alatus and D, costatus are impracticable. D. pilosus 
has ^given fair results, but D . turbinatus gives by far the best 
germination and is the easiest to raise, and should always be put out 
in preference to the others if seeds are available. The reason for 
this is that D, turbinatus does not take so long to ripen on the trees 
as the other species and so is not so liable to insect-attack. Also 
its seeds are ripe just at the break of the rains which is not the 
case with other species. The rate of growth of D . turbinatus is 
much quicker than the other gurjans in the younger stages, and 
this is a great point in its favour in plantations infested by assam- 
lota (Eupatonum odoratum). 

2. From observations in the natural forest, it would appear 
that D. costatus is suited to the extreme top of ridges, D . turbinatus 
and D . pilosus to the slopes although actually not confined to them, 
and D. alatus to comparatively low ground in Repressions at the 
bottom of ridges. 

3. Our experiments and frequent observations in the three 
Chittagong Divisions have led us to certain conclusions. A shade 
or cover crop like bogarmedeloa is essential for the purpose of 



affording- shade to the young gurjan during its first and second 
year, especially in the more exposed southern and western aspects, 
in order^to prevent the young plants being dried up during the hot 
weather* and also to help to kee$ down assamlota until the gurjan 
is established. Assamlota is a very serious pest in young planta- 
tions and swamps everything it comes in contact with. The value 
of boga-medeloa as a preventor of weed growth cannot be questioned. 
It has also been recognised that although gurjan requires some sort 
of protection against being dried up by the sun during its first and 
second hot weather, at the same time it certainly grows better in 
the light and whenever light is let in, either from the side or 
from overhead, its growth is much more vigorous than under shade. 
Once established it can, however, persist tender shade apparently 
indefinitely in a suppressed condition. 

4. In taungya plantations the problem of combining field crops 
and boga-medeloa has been satisfactorily solved. It is not possible 
te sow boga-medeloa, at the same time as the field crop as it will 
swamp the latter. The best time to sow the boga-medeloa is from 
the middle of July to the beginning of ^August at the same time 
as the last cleaning of the field crop. It must be sown thickly 
broadcast after scratching up the earth with a pointed stick, from 
15 to 20 seers of seed per acre are required. Any blanks can be 
filled up by resowing in September when the paddy is reaped. 
Experiments have shown that if the sowing is left until after the 
reaping bf the paddy in September, the boga-medeloa is too small 
to fulfil the object of shading the gurjan during the coming hot 
weather. Sowing is not possible in V wide lines as described below, 
for regular plantations as it is not possible to sow thick enough 
with a field crop on the ground, so must be thickly broadcasted. 
Treatment of boga-medeloa in subsequent years should be the Same 
as that mentioned under regular plantations below. 

In regular plantations the problem is simpler as there is no 
field crops to consider and boga-medeloa can be put out the same 
time as the gurjan. The. following is now the method of raising 
gurjan in regular plantations : — 

1st year\ March — Cleaning and burning. March to May — 
Hoeing done gradually all over the area. May to June — Sowing 
of D. turbinatus is usually started in the last week of May and 
continued up to the middle of June. The middle fall of the seed 
is considered the best. Seeds are sown in lines, apart, 3* rows of 
seed ter a line. Seed is notched , a process of making a hole with 
the point of a dao placing the Seed in the hole and covering up the 
seed with earth, the wings being exposed. 

Bogarmedeloa is sown in the beginning of May. On the cooler 
Jborth atfid east aspects and on lower slopes where its growth is good, 
it is sown thickly in lines 1' wide running centrally between the 



gurjan lines, 10 to 15 seers of seed per acre are required. In 
exposed south and west aspects and on high ridges, where its 
growth is poor it is sown broadcast right up to the gurjan lines, 
with from 15 to 20 seers of seed per acre. 

July to August — Cleaning done. Any boga-mefteloa found in 
the gurjan lines are pulled up. Climber pulling instead of climber 
cutting is now carried out in all cleanings. 

2nd year ; May to June — Cleaning. Boga-medelaa is thinned 
wherever it is found thick. This includes .lopping of side branches 
overtopping the gurjan . 

3rd ymr : May — Cleanings. It was the practice on cooler north 
and east aspects and on lower slopes where the growth of boga- 
medeloa is good to prune it down to 6 /; below the height of gurjan 
plants. In some Ranges in order to "ive light to the young gurjan 
plants it is now considered preferable not to coppice back but to 
gradually thin out the stems of the boga-medeloa and at the same 
time to lop branches over topping the lines, because, it was found 
that by coppicing back, assamlota not infrequently got a hold and 
killed out the bogarinedeloa before it could shoot up again. Where- 
as by gradually thinning it out assamlota was by no means so 
troublesome. In dry exposed south and west aspects and on higher 
ridges thinning of boga-medeloa is not usually necessary unless 
it is found overtopping gurjan as in such areas its growth is usually 
poor and it seldom overtops the gurjan . 

4th year : May — Cleanings, Boga-medeloa is now becoming 
thin and is left to gradually die out, 

5. From observations gurjan with the exception of D. alatus 
appears to be the most suitable species £ot putting out on higher 
and middle slopes oi ridges in the Chittagong district provided it 
is put out with a shade crop. It does best on the less exposed 
north and east aspects and not so well, but certainly better than 
most other indigenous species, on the dry exposed south and west 
aspects. It also appears to be able to withstand being swamped 
by weeds such as assamlota 9 and after cleaning appears to be little 
the worse; broken or damaged leading shoots are seldom found as 
would be the case with other species. This species is seldom 
damaged by deer or elephants which enables it to be put out any- 
where in unfenced plantations. 

6. .A certain amount of experimental nursery work with these 
four species has been carried out in the Silvicultural Nursery and 
Garden at Hazarikhil, Chittagong Division, in order to find out 
the best method of artificial regeneration and to study their germi- 
nation per cent, and rate of growth, .etc. Results of these observa- 
tions have been noted for the different species under nursery work 
and transplanting. Contrary to all expectations it was found that 
with all the four species of gurjan transplanting of seedlings which 
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were sown in the same year, and stump-planting of one-year old 
nursery plants in the case of D. turbinatus and D. pilosus, were 
very successful on a small scale. However, direct sowing of these 
species #s the only method recommended and nursery work is a 
waste of time ^md money, but as nursery work had actually been 
done for experimental purposes the results are noted in case they 
may be of interest. 


Dipterocarpus turbinatus (Gurjanr^ Chitg.)., 

1. Locality . — Found scattered in pure patches in the moister 

situations of the deciduous forests of Chittagong and 
Cox’s Bazar Divisions. Nearly always pure on the 
lower levels of Khasmahal forests lately brought 
under (as well as adjoining) the reserves. Also very 
scattered in the mixed evergreen forests in the eastern 
part of Chittagong and in the Chittagong Hill Tracts. 
Found mainly though not confined on the middle 
slopes of hills on north-eastern ofr eastern aspects. Soil 
sandy loam. 

2. Seed time . — Mature fruits are ready from May to middle . 

of June. The beBt time to collect is from the fourth 
week of May till about the end of the first week of June. 
t Seeds start germinating in situ from the first week of 
June. Good seed years are irregular but usually suffi- 
cient seed is available. 

3. Weight of seed . — 65 to TO seeds with wings to the lib. 

weighed one day after collection. One 2-maund gunny 
bag of winged seed weighs about 40 lbs. 

4. Method of collection of seed .— Seeds are collected from 

the ground under the mother trees. Before collecting, 
the ground should be cleaned and all seeds already 
fallen removed. Seeds should then be collected daily 
so.as to avoid insect-attacked seeds. 

5. Method of treating seed . — Seeds should Ibe very carefully 

gone over -before sowing and all insect-attacked seeds 
should be rejected. The seed is liable, though least so 
of all the gurjcuns , to the attack of Alcides crassus 
^Pasu., D. pilosus being the worst attacked and 
D . al atus and D. costatus less so. The presence of the 
grub can be ascertained from a blob of gnm on the 
seed. All light and damaged seed should Ibe rejected 
and only plump and heavy seeds should be used. No 
.other special treatment is required and if the seed is 
not immediately used may be spread in a well-ventilated 
shady place for a couple of days. * 



G. Method of seed storage . — Seeds ripen at the break of 
rains when the conditions of sowing are most suitable; 
so should be sown immediately after collection (end 
of May-June). Has been stored for 5 days under ideal 
conditions but after that deteriorates rapidly. 

7, Sowing (method and quantity of seed ), — Seeds are usually 

sown direct in lines on cloudy days, and are best sown 
just after rain. Seeds are notched, a process which con- 
sists of making a hole in the ground with the point 
of a dao, placing the seed in the hole and just cover- 
ing the seed with earth leaving the wings sticking out. 
This prevents the seeds being dried up by the sun if 
at the time of sowing there happens to be no rai^ or 
if after sowing there should be a drought Seeds are # 
notched in hoed up lines 1' — 6" wide, 6' apart, 2 or 3 
rows of seeds in each line, the row r s being 6" apart amb 
the seeds 3" apart in the rows. The whole area is sown 
with one row first, second and third rows added in suc- 
cession, exactly as done for sal. About 480 lbs. of seed 
(12 bags) is required per acre for sowing seed in 2 rows. 
Has also been sown in thalis 6' * 6' several seeds to a 
thali, Line sowing only is recommended as in thalis 
much growth is put into branches, and so height growth 
is poor, whereas in lines the plants get drawn up 
quickly and are much sooner out of danger frqm weeds. 
Boga-medeloa is sown between the lines. (Bead para- 
graphs 3 and 4, General Notes on gurjan.) Has 
been raised fairly successfully in both alternate 
line 6' apart, and in alternate groups of lines mixtures, 
with gamar at Mainimukh, Chittagong Hill Tracts 
Division. The gurjan is sown thickly in lines as des- 
cribed above and the gamar dibbled 6' apart at stake 
in its line. It i8 not yet certain whether alternate 
lines or alternate groups of lines mixtures will be the 
best; although the former looks so promising a good 
deal of tending amongst the gamar has lleen necessary 
to let the gurjan develop and further experiments as 
to the best initial spacing of the gamar will be con- 
tinued. Seeds have been sown experimentally in the 
nursery in shaded beds and dibbled 6" x 6". Seeds are K 
laid on tbeir edges, the soil covering being ol the depth 
of the smallest diameter of the seed. About 4 lbs. of 
seeds per kcvrnra are required. 

8. Germination (time, percentage, etc .) — Germination com- 

mences in one week and is complete within four weeks. 
Up to 85 per cent, germination has been reported from 
direct sowing. In the nursery 80 per cent, germination 



has been recorded both in Bhaded and unshaded beds. 
Is by far the best germinator of all the gurjans. 

9. Treatment in nursery. — No special treatment is required 

except the standard method of weeding and watering. 
Le^f mould manuring certainly helps but does not 
appear to be an essential condition. 

10. Method of transplanting . — Has been transplanted ex- 

perimentally in the Silvicultural Nursery and Garden 
at Hazarikhil entire with a handful of earth round the 
roots in July of the same yeaf when about 6" high with 
complete success. Transplanting should be done imme- 
diately after raising from the bed and perf'erably on 
a wet day. Stump-planting of one-year old nursery 
plants on an experimental scale has also been very suc- 
cessful although condition and growth is not so good 
as 'by direct sowing or transplanting. Plants from 
direct sowing are on the average one foot higher than 
transplants at the end of first season. , 

11. Treatment after transplanting (weeding 'and cleaning) 

and 12. Tending. — Read parag/aphs 3 and 4, General 
notes for Dipterocarpus spp. If it is not possible to 
use a shade crop, or for some reason the shade crop has 
failed, weeding and cleaning should only be done 
during the rains and not during the cold and hot 
weathers. The soil must not be unduly exposed and 
all weeds that are not actually interfering should be 
left to shade the plants. Climber pulling should be 
done when necessary. 

13. Diseases and pests. — Liable to he dried up on exposed 

slopes during the first 2 or 3 years. Cannot stand fire. 
Seeds are attacked by Alcides crassus Pasc, and larva 
of several moths, such as Blastohasis spormo- 
loga Meyr, and Laspeyresia pulverula Meyr. The 
fruit body is presumably infected while in the 
young stage and the growth of the larva goes on with 
the growth of the fruit until the infected fruit is com* 
posed, merely of the outer shell. This causes the fall 
of the seed before it is mature. A sure indication of 
insect attack is the presence of a drop of gum on the 
fruit body. This species is not so badly attacked as 
the other gurjans. Attacks by shoot-borers have been 
reported from Chittagong Division. Sometimes the 
leading shoots are browsed by deer but damage on a 
large scale has not been reported. 

14. Rate of growths — Growth moderate. At Hazarikhil, 

Chittagong Division, the average rate of growth in 
* : plantations is as follows : -—1st fsbr—A'— 6" ; 2nd year — 
S' — 8" ; 3rd year— 6'— 8" ; 4th year-^lO' ; 5th year— 15'. 
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Sample Plot No. 3 of Chittagong Division at Goyal- 
mara, at plains level gave an average diameter of 4;7" 
and height of 47 / in 11 years. Stem analysis of a tree 
at Dhroong New Reserve, Chittagong Division, at , 
plains level, gave a girth of 8 r — 10", height of 132', aajjjfc*’ 
volume of 240 c.ft. down to 8" diameter in 120 years. 

15. General remarks . — From experiments and observation# 
in plantations of the three Chittagong Divisions it if to 
be recorded that this species is without doubt, the most 
suitable of all gurjans for plantations, as its seeds are 
not so badly attacked by insects and also they ripen 
just at the beginning of rains. Its germination per 
cent, is also much higher. The rate of growth is faster 
than other gurjans, which is a great advantage in plan- 
tations infested with assamlota . It appears to stand 
shade [better than any of the other gurjans. Has been 
undersown with great success in gamar plantations 
in the Chittagong and Chittagong Hill Tracts Divi- 
sions. Its rate of growth when undersown in a 5-year 
old gamar plantation is as follows: — 2nd year— 3'; 
3rd year — 4' — 6"; 4th year — 6'; 5th year— 8'; 6th 
year — 10' — 6"; 7th year — 15'. Mixtures with gamar 
in the Chittagong Hill Tracts look very promising (see 
Gmelina arborea, paragraph 7). Great success has 
been obtained by “ notching ” the seed of this species 
under high shade in the natural forest and the use of 
this method in fuel coupes should be an excellent way 
of increasing the proportion of valuable species in the. 
natural forest. The lower and middle storeys are cut 
' as fuel, area burnt, and seeds notched , and the upper 
canopy which consists of the biggest and the best tim- 
ber can be removed at any time that a market is found 
after the new crop of young gurjan has been establish- 
ed. 


Dipterocarpus alatus (Gurjan— Chitg.). 

1. Locality . — Found in the evergreen and also in the dam- 
per areas of mixed deciduous forests in the Chittagong 
district. Occurs sporadically in Patya, Garjania, 
Rezu and Toknaf Ranges, and more frequently in the 
latter where there is excellent natural regeneration 
near the sea-face at Mathabhanga. Found chiefly on 
silt along the bottoms of ridges, and in valleys in moist 
to swampy areas, and is rarely found far up on the 
slopes of ridges. Soil clayey loam to sandy loam, 
aspect cool and shaded, elevation up to 200 / . 
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2. Seed time. — -Fruits ripen from the end of March to the 

middle of May. Apparently ripe fruits are to be 
found as early as January, Ibut these are invariably in- 
sect attacked and have probably fallen as a result of 
this. Experiments with collecting seed at different 
times have proved that April is the best month to 
collect seed. 

3. Weight of seed. — 57 to 60 good seeds with wings to the 

lb. within one week after collection. 

4. Method of collection of seed . — -As for D. turbinatus. 

5. Method of treating seed . — As for D. turbinates. 

6. Method of seed storage . — Seeds should never be kept 

longer than a week and should be sown as soon after 
collection as possible, as besides losing their power 
of germination very quickly they are badly attacked 
by insects. 

7. Sowing (method and quantity of seed). — As for D. turbi- 

natus, except that sowing in the nursery will require 
5 lbs. of seed per Jcamra , Has not yet been tried in a 
mixture with gamar. 

8. Germination (time, percentage, etc). — Germination in the 

nursery commenced in 10 days and continued for one 
k month and the best germination that has been obtain- 
ed is 27 per cent. Germination was better in shaded 
than in unshaded beds. From direct sowing anything 
from 2 to 10 per cent, is reported. 

9. Treatment in nursery. — As for D. turbinatus. 

10. Method of transplanting. — Transplanting with 4 ;/ nursery 

stock in the second week of August gave almost cent, 
per cent, success on a small scale. Stump planting 
has so far been a failure. 

11. Treatment after transplanting ( weeding and cleaning ). — 

As for D. turbinatus. 

12. Tending. — As for D. turbinatus. 

13. Diseases and pests. — As for D. turbinatus , but no attack 

from shoot-borers has so far been reported. 

14. Bate of growth. — Slow, 6" to 8"* at the end of first year, 

T — 6" to 2' at the end of the second year. 

Stem analysis of a tree at Lalutia, Chittagong Divi- 
sion, at plains level, gave a girth of 8' — 2", height of 
-117', and a volume of 200 c.ft. down to 8 n in diameter 
in 103 years. 



89 


16. General remarks . — Very little success lias been obtained 
with this species both in plantations and in the Silvi- 
cultural Nursery and Garden. The seed ripens a con- 
siderable time before the break of the rains and so it 
is practically impossible to raise in plantations as 
at the time of sowing' the ground is bone dry. All 
other species of gurjan require a well-drained ground 
such as slopes of ridges, but this species is more exact- 
ing as to soil requirements and prefers a clayey 
loam such as is found in depressions at the bottom of 
ridges where silt has been washed down. Under suit- 
able conditions it regenerates itself naturally better 
than most gurjans, and some excellent pole crops are 
to be found in Teknaf Range, Cox’s Bazar Division. 


Dipterocarpus costatus (Gurjan^- Chitg.). 

1. Locffflty. — Deciduous forests of Chittagong and Cox’s 

Bazar Divisions, practically absent in the Chittagong 
Hill Tracts. This species occurs sporadically as well 
as in large pure patches from south of the Sangoo 
river up to the Naaf, mostly in the Jaldi, Garjania, 
Rezu and upper parts of the Teknaf Ranges. Usually 
confined to shallow-soiled hill tops; soil coarse sand 
over sandy loam. Elevation up to 500 ; on alf aspects. 

2. Seed time . — Mature fruits are ready from the middle of 

April up to the third week of May, by which time 
seeds have all fallen on the ground. Best time for 
collection is in the beginning of May. Insect-attacked 
fruits are found os early as February. 

3. Weight of seed. — Weighed on the day of collection 185 

seeds to the lb. One week after collection selected 
seeds 230 to the lb. 

4., Method of collection of seed. — As for D. turbinatus. 

5. Method of treating seed. — As for D. turbinatus. 

6. Method of seed storage. — As for D. alatvs. 

7. Sowing (method and quantity of seed). — As for D. turbi- 

natus except that sowing in the nursery will require 
2 lbs. of seed per kamra. Has not yet been tried in an 
even aged mixture with gamar. 

8. Germination (time, percentage , etc.), — Germination com- 

mences from 7 to 10 days and is complete in 3 to 4 
weeks. It is next to D. turbinatus and D. pilosus as 
regards germination per cent, and so far under nursery 
conditions, has not exceeded 25 per cent. 
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9. Treatment in nursery . — As for D. turbinatus . 

10. Method of transplanting . — In some ranges natural 

seedlings from the forest have been transplanted 
experimentally into the plantation with a fair amount 
of success. Also transplanted froip the nursery when 
4" in 'height ‘in August on a small scale with ‘73 per 
cent, success. Stump planting has so far been 
failure. 

11. Treatment after transplanting ( weeding aryl cleaning ). — * 

As fOr D. turbinatus. 

12. Tending*— As for D. turbinatus 

13. Diseases and pests . — As for D. turbinatus f except that 

seeds of this species are more severely attacked. 
Shoot-borers have not so far been reported. Healthy 
poles of this species ha^e beeh attacked by a stem- 
Irorer at Bhomariaghona, Machuakha^p Block, Cox’s 
Bazar Division. 

14. Rate of growth , — Slow, about 6" to 8" in the 1st year; 

1' to V— 3" in the 2nd year ; 1' — 3" to 2' in the 3rd year ; 
2 7 to 3^—3" in the 4th year; 3 r — 3” to & in the 5th year. 
Stem ,anal}^is of a tree at Machuakhali, Garjania 
Bange, Cox’s Bazar Division, gave a girth of 6' — 6", 
height of 98', and a volume of 93 c. ft., down to 8" in 
diameter in 82 years. 

15. General remarks . — : It is the hardiest of the four Diptero- 

carps and once established requires the minimum 
amount of moisture, but on account of the sead being 
ripe sometime before the break of the rains, it is 
difficult, to raise in plantations as at the time of sow- 
ing the ground is usually hone dry. Has been tried 
in the Chittagong Division for undersowing in gamar 
plantations, but does not do nearly as well as 
D. turbinatus and is not so tolerant of shade. 


Dipterocar^us pi \Q$i q£ (Gnrjan — Chitg.). 

1. Locality ,— Found in the damper areas of the deciduous 
and also in the mixed evergreen forests of the three 
Chittagong Divisions, chiefly at Hazarikhil, Kasalong, 
Whykheong, and east of Garjania. Is not found over 
so large an area as D. turbinatus. Soil sanjjy loam 
and requires a moister and deeper soil than D* tur- 
binatus; elevation up to 500'. 
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2. Seed time. — Mature fruits are ready from the first .week 

of May to the end of the first week of June. Best 
time to collect is the middle of May. Seeds germinate 
in situ early in June. 

3. Weight of shed *— 90 fresh fruits with wings to the lb. 

4. Method of collection of jeed\ — As for D. turbinatus. 

5. Method of treating ‘ seed . — As for D . turbinatus. 

6. Method of seed storage. — As for D. turbinatus. 

7. Sowing ( method and quantity of seed). — As for D. turbi- 

natus , excep#that sowing in the nursery will require 
5 lbs. of seeds per kavirai. Has not yfct been tried in an 
even-aged mixture with gamar „ 

8. Germination (time-, percentage , etc .). — Germination, com- 

mences in a week and is complete in 3 to 4 weeks. It 
is the next best germinator to D. turbinatus . 50 to 

60 *per cent, germination is reported from direct Sow- 
ing, and 64 per cent/ in shaded and 55 per cent, in 
unshaded beds in the nursery. 

9. TreatmMd in nursery. — As for D. turbinatus. 

10. Method of transplanting. —Has been experimented with 

on a smalt scale by transplanting plants 6" high 
entire with a handful of earth round the \oots in 
July of the same year, and also by -stump-plants from 
one year old nursery plants. Both methods were 
successful. Transplanting with seedlings from the 
natural forest with a handful of earth round the roots 
' has given 50 per cent, success. 

11. Treatment after transplanting (weeding and cleaning). — 

As for D. turbinatus. 

12. Tending. — As for D. turbinatus. 

13. Diseases and pests . — As for D. turbinatus , but seeds of 

this species are more severely attacked. 

14. Rate of growth.— Modern- At Hazarikhil, Chittagong 

Division, the aver^ rate of growth in plantations is 
as follows : —1st year— 8" ; 2nd year— 2' ; 3rd year— 
3— 3"; 4th ye$r—4'-4>" ; 5th year— 9'. 

Stem analysis of a tree at Hazarikhil, Chittagong 
Division, at plains level, gave a girth of 8 ' — 7", height 
of 156' , and a volume of 313 c. ft. down to 8" diameter 
in 118 years. 
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15. General remarks . — This species is much more exacting 
in respect of soil conditions than D. turbinatus . Also 
owing to its seed being badly attacked by insects, 
good seed is very difficult to obtain in any quantity. 
For this reason it is only put out in plantations over 
small areas where mother trees are to be found in the 
vicinity. A successful undersowing experiment was 
carried out in 1928 'at Hazarifchil, Chittagong Divi- 
sion, in the 1922 gamar plantation with sowing 
gurjaw seeds in thalis 6' x 6 A . Though the mortality 
was large, about 86 per cent., yet at the end of 7 years 
the stocking appears adequate, spacing being l(j ; x 16 A 
on the average, and height of plants 12' to 15^ 


Dipterocarpus tuberculatus (In — Burm.). 

1. Locality . — An exotic from Burma. Occurs in a special 

type of deciduous forest known as indaing and found 
usually on later it e. The best indaing forest is found 
on flat or undulating land, on porous, well drained 
soil. Regenerates itself naturally in clear-felled 
areas. J * 

2. Seed time . — First week of May. 

3. Weight of seed.- — TO winged seeds to the lb. 98 to the 
t lb. with wings cut. 

4. Method of collection of seed . — 

5. Method of treating seed . — 

6. Method of seed storage. — Seeds have arrived in good con- 

dition after 2 to 3 weeks in transit. 

7. Sowing (method and quantity of seed), — Seeds are sown 

direct immediately on receipt in May in line 6 ; apart 
with 2 rows of seeds in each line, seeds being 8" apart in 
each row. Seeds are notched , a process which consists 
of making a hole in the ground with the point of a 
dao f placing the seed in the hole and just covering 
the seecl| with earth leaving the wings sticking out. 
This prevents the seeds being dried up by the sun if 
at the time of sowing there happens to he uo rain, 
^nd if after sowing there should be a drought. If sown 
in the nursery should he dibbled x 4" in unshaded 
beds as soon after receipt a* possible. 

$. Germination (time, 'percentage, etc.). — Germination com- 
mences in about 10 days and is complete within a 
month. 56 and 83 per cent, germination waa recorded 
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in shaded and unshaded beds respectively. Direct 
sowing in the Silvicultural Garden at Hazafikhil, 
Chittagong Division, gave 47 per cent, success ii the 
open and 23 per cent, under the shade of bo go 
medeloa, 

9. Treatment in nursery. — Shading the bed appears harm- 

ful. Beds should be watered on dry days until the 
monsoon has set in. 

10. Method of transplanting. — Has been successfully trans- 

planted with small balls of earth when the plants were 
2J" high in mid-August. Growth of transplants at 
the end of the first year is about the same as that of 
plants raised from direct sowing. Stump planting in 
the second rains is reported to be successful. 

11. Treatment after transplanting {weeding and cleaning ). — 

Usual weeding and cleaning. 

12. Tending . — 

13. Diseases and pests. — White ants and other insects are 

found to attack the seeds both in the nursery and 
plantation. The young plants are also damaged by 
insects. Damage from the above causes has J>een esti- 
mated at 20 per cent, in the nursery bed. 

14. Rate of growth. — 7" to U in 1 year. Measurements 

recorded in Burma show that a tree in the natural 
forest attained a diameter of 22" and a height of 
120' in 80 years. 

15. General remarks. — This species has been tried at the 

request of the Forest Utilisation Officer, Bengal, as he 
reports that the timber of this species of gurjan com- 
mands a higher price than the others. Contrary to 
expectations seeds from Burma arrived in excellent 
condition. Has only been tried experimentally in the 
Silvicultural Nursery and Garden at Hazarikhil, 
Chittagong Division, and indications show that it will 
probably be most suited to the conditions in the 
Chittagong district. It would appear that shade- is 
not necessary for growing this species and it should 
be possible to raise it without the help of a shade crop. 
It should do well on dry . exposed south and west 
aspects and on the higher ridges, where the number of 
indigenous species of any value suited foT such aspects 
is extremely limited. 
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Duabanga sonneratioides (Lampate — Nep., Bandarholla — Beng.). 

4. Locality . — Foot-kills up to 4,000' generally near jhoras. 
Also in the forests of the three Chittagong Divisions. 
Gives profuse regeneration on landslips and on freshly 
turned soil. It is therefore an excellent species for 
broadcast sowing on landslips, as the mineral soil thus 
exposed has been found to be most suitable for this 
species. Comes up naturally in plantations and as it 
is an extremely fast grower, it must be pulled up by 
hand at once or it will become a wolf tree and suppress 
the principal crop. 

2. Seed time. — April-May. 

3. Weight of seed. — 8 lbs. of fruit gives 1 lb. of clean seed. 

The seeds are very minute and light and difficult to 
count; about 700,000 to the ounce. 

4 . Method of collection of seed. — Fruits when they start to 

turn black are collected from the trees by lopping the 
branches. 

5. Method of treating seed . — The hunches of fruits are 

spread out on mats in the sun for 2 or 3 days to dry, 
which causes the fruits to open. Seeds are then 
removed by gentle thrashing. Seeds should be covered 
with a cloth during the process to prevent them being 
blown away by wind. 

6. Method of seed storage . — Seeds can be’ successfully stored 

in a d ry cool place until sowing time. 

7. Soaring (' method and quantity of seed). — In Northern 

Bengal it is usually sown broadcast in lines 6' apart as 
this species is difficult to transplant. Should be sown 
fairly thickly as it is a poor germinator. 60 lbs. of 
clean seeds per acre for line sowing is used in 
Kalimpong foot-hills. The seed being light often 
gets washed into little 1 heaps in the rains and so 
germinates in clumps. Seedlings should then be 
pricked out and evenly spaced in lines as soon as they 
are big enough to handle. Should not he sown direct 
on steep ground as found in the Chittajgong district, 
as experience has shown that even when seeds have 
been mixed with^ashes or mould they get washed away 
down the alonej? |a Tn the nursery seeds are sown soon 
afUf coiiectioir^in shaded beds. The nursery bed 
should consist of sub-soil only without any admixture 
of leaf mould, as experience shows that it germinates 
best on sub-soil and this also reduces the amount of 
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weeding necessary. Seed should be sown fairly thinly 
to avoid pricking out. 4 ounces per Icamra is suffi- 
cient. The seeds when sown either direct or in the 
nursery are mixed with ashes or mould to prevent them 
being blown away. 

8. Germination (time, percentage, etc.). — Germinates in 4 

to 5 weeks and gives 25 to 30 per cent, success. 

9. Treatment in nursery. — Careful watering must be done as 

seedlings are delicate and apt to damp off. 

10. Method of tramplanting. — Transplanted entire with 

balls of earth or a handful of earth round the roots 
when plants are small, 2 n to *3" high, not later than 
August. Great care should be taken as this species 
is difficult to transplant, and if the tap root is at all 
damaged the plant is unlikely to survive. 

11. Treatment after transplanting (weeding and cleaning ). — 

Owing to its rapid growth cleanings are seldom 
required after the second year. 

12. Tending. — When sown in lines thinning will be neces- 

sary in the third year, in thalis in the fourth year, 
and thereafter every fifth year. A fairly heavy thin- 
ning is required owing to its rapid growth, and also it 
requires more room for development than most species 
owing to its umbrella-shaped crown, which if grown 
dense the tips of the branches become so badby damag- 
ed by rubbing against each other that trees take con- 
siderable time to respond to thinning. Thinning of 
this species has been the subject of a separate note. 

13. Diseases and pests.^ Seeds are damaged by ants and there- 

fore should he sown with a mixture of ashes and red 
lead. Not damaged by game. The Range Officer, 
Tista Range, reports that trees of plantations from 6 
to 7 years old are frequently found dying off from the 
top. It has also been noticed in Sample Plot No. 1, 
Birrick, that 'healthy dominant trees, 17 years old, 
were dying off for no apparent reason. Also again in 
D.I.P. No. A, Mai Block, Kalimpong Division, a plot 
in the natural forest, all the trees died off stagheaded 
when about 4' in girth. This species is difficult to 
transplant owing to its delicate tap root and it may 
be that if the tap root ever strikes a hard pan, it 
becomes damaged and the tree gradually dies off. 

14. Rate of growth. — Yery fast. At Sambong, Darjeeling 

Division, at an elevation of 2,500', the average rata of 
growth in plantations is as follows: — 1st year — Y; 

year — V - 2" ; 3rd year— 14'— 5 " ; 4th year-22'— 
7" ; 5th year — 37'. 
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Sample Plot No. 2 of Kalimpong Division at Tarkhola, 
at an elevation of 1,200', gave an average diameter of 
13 ;5", height of 94', and volume of 3,229 c.ft., per acre 
down to 8" diameter in 14 years. Sample Plot No. 4 
of Darjeeling Division at Sambong, at an elevation of 
2,700 / , gave an average diameter of 9-2", height of 
123', and a volume of 6,505 c.ft. per acre down to 8" 
diameter in 27 years. 

Stem analysis of a tree at Mai, Kalimpong Division, 
at an elevation of l^OO 7 , gave a diameter of 25", 
height of 128', and volume of 135 c.ft. down to 8" 
diameter in 68 years. 

15. General remarks . — Owing to its horizontal habit of 
growth it would appear that in the final crop there 
will be so few trees per acre as to make the growing 
of this species in plantations uneconomic. For this 
reason and also, for reasons mentioned under para- 
graph 13, it is not considered a suitable species for 
putting out for production of timber in plantations 
and should be confined to sowing up landslips, embank- 
ments, etc. On the other hand it is suggested that 
owing to its very rapid growth both in height and 
diameter, that it might he suitable for putting out in 
plantations for production of fuel on say a 20-year 
rotation. It can he safely said that it will give a 
larger volume per acre than Macamnga , as the trees 
can he grown fairly close for billet size and will at the 
same time give a far bigger height growth. For this 
purpose, it is suggested a heavy thinning should be done 
in the fifth year and then be left without further 
thinning until the end of the rotation of 20 years. 
This would give a conveniently sized hole for splitting 
into billets. 


1 . 

2 . 

3 . 

4 . 

5 . 
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Eriobotrya petiolata (Maya— Nep.). 

Locality . — 6,000' to 8,000', best about 7,00c 7 . 

Seed time . — November-December. 

Weight of seed.—Ylb seeds per lb. 

Method of collection of seed . — Ripa fruits are collected 
direct from the trees. 

Method of treating seed . — It is not necessary to remove 
the pulp before sowing. 

Method of seed storage . — If properly spread, can be stored 
in a dry place. * ' 
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7. Sowing (method and quantity of seed). — In nursery sowing 

is done in early February without shade. May also be 
sown direct in tkalis 2 to 3 seeds per thali . 

8. Germination (time, percentage, etc,). — Germination 50 

per cent, within 4 to 6 weeks. 

9. Treatment' in nursery. — Prick out early in May as by then 

the seedlings should be 4" to 6" high, and ready for 
transplanting by the beginning of June. 

10. Method of transplanting, — Transplanted at stake 6' x & 

Natural seedlings from the forest have been success- 
fully transplanted with balls of earth. Winter-plant- 
ing is reported to be successful. Transplanting from 
the nursery is usually done without any earth round 
the roots. 

11. Treatment after transplanting (■ weeding and cleaning ).— 

Is a slow grower and frequent weedings will be neces- 
sary. 

12. Tending . — 

13. Diseases and pests . — 

14. Rate of growth. — Slow. At Mahaldaram, Kurseong Divi- 

sion, at an elevation of 6,700', the average rate of 
growth in plantations is as follows: — 1st year — l'j 2nd 
year — V — 9" ; 3rd year — 3 ; — 2° ; 5th year— -6'-*-8", 

At Hum, Takdah Range, Darjeeling Division, at an 
elevation of 5,5CKy, a tree attained a girth of 2 ; , and 
height of 41' in 26 years 1 . 

Stem analysis of a tree at Bagora, Kurseong Division, 
at an elevation of 7,000', gave a girth of 6' — 10", 
height of 83', and a volume of 90 c.ft. down to 8* in 
diameter in 92 years. 

16. General remarks. — Should not he grown pure as it does 
not give any side shade for the first two years at least. 
Is seldom put out now in Bengal. Is only useful to 
fill up vacancies at higher elevations where the choice 
of species is limited. 


Eucalyptus citriodora ( The lemon scented gum). 

1. locality . — An exotic (an Australian species) cultivated 
in India in the Nilgiris, and Saharanpur, United 
Provinces. Seeds are obtainable from trees of excel-/ 
lent growth in Waddell Park, Tangail, Dacca- 
Mym^tsingh Division. Said to occur on hilly grqund 
in its natural habitat. 



2. \Seed time .. — Collected at Tangail in May-June and seeds 
v gave only T per cent, germination, whereas seeds col- 
lected from Hazarikhil in April gave 42 per cent. 
From this it would appear that collection, has been 
made too late at Tangail. 

3-. Weight of seed. — 4,150 to 4,250 clean seeds to the ounce. 

4. Method of collection of seed. — From the trees by lopping 

branches. 

5. Method of treating seed.— Fruits are dried in the sun 

which causes them to open and seeds are separated by 
gentle thrashing. Seeds should then be dried in the 
sun for 3 or 4 days. Selection of seed may be done 
by placing them in water and rejecting the light ones 
which float to the top. 

6. Method of seed storage. — Seeds have kept well for nearly 

2i months in gunny hags in a well ventilated shed. 

7. Sowing ( method and quantity of seed). — Seed is mixed 

with earth and leaf-mould and sown broadcast in 
shaded nursery beds as soon after collection as possible. 
One ounce of seed per kamra should suffice. Direct 
sowing after mixing with ashes has been tried hut this 
method is not recommended. 

8. Germination (time, percentage , etc.). — This species is not 

considered to be a good germinator, up to 7 per cent, 
only being recorded in the Silvicultural Nursery at 
Hazarikhil, Chittagong Division, but 42 per cent, has 
been recorded in shaded beds in the Silvicultural 
Nursery and Garden at Sukna, Kurseong Division, 
from seeds supplied from Hazarikhil. Germination 
starts in 20 days and is complete within ? months. 2 
per cent, germination has been obtained from direct 
sowing. 

9. Treatment in nursery. — Usual standard method of weed- 

ing and watering. 

10. Method of transplanting. — Plants have been transplanted 

by careful ball planting when about 3" high in the 
first week of July. 

11. Treatment after transplanting (- weeding and cleaning ). — 

Intensive cleanings are required in the first year as this 
species is intolerant of shade, but afterwards little 
attention is necessary as the growth is so fast. 

12. Tending . — 

13. Diseases and pgsts. — None noticed. 
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Rate of growth . — Fast growing. At Haz&rikhil, Chitta- 
gong Division, the rate of growth is as follows : — 
.7 months— 3'— 6" ; 1 year 2 months— 8' ; 1 year 7 months 
— 14', A 5-year old plant reached a height of 40' with 
a diameter of 6". Considerable growth also takes 
place in the cold weather, 4 / — 6" being recorded bet- 
ween September and January. 

15. General remarks . — Is very intolerant of shade and heavy 
cleanings must he done until this species gets above 
the hsight of the weed growth. Is doing quite well 
on a small scale in the Silvicultural Nursery and 
Garden, Hazarikhil, Chittagong Division, and as the 
rate of growth is exceptionally fast may be suitable 
for growing for box planking in the Chittagong 
district. 


Eucalyptus globulus ( Blue gum — Eng.). 

j. Locality. — An exotic chiefly put out at I^pchu and 
Sonada, Darjeeling Division, from 5,000' to 6,000' 
elevation. There is one mature tree near the Darjee- 
ling Improvement Fund Bungalow at Lopohu from 
which seeds can he collected. Seed is also obtained by 
indent through jthe Silviculturist, Madras. 

2. Seed time. — Last week of March to middle of»April. 

3. Weight of seed. — 18 lbs. of fruits give 4 ounces of clean 

seeds. Approximately 10,000 seeds to the ounce. 

4. Method of collection of seed . — Fruits are shaken from 

trees and collected in bags. 

5. Method of treating seed. — Fruits are dried in the sun 

which causes them to open and seeds are separated by 
gentle thrashing. Seeds should then be dried in the 
sun for 3 or 4 days.. • 

6. Method of seed storage. — May be stored for some time in 

a well ventilated shed but should be put out periodi- 
cally in the sun to dry. 

7. Sowing ( method and quantity). — Sown broadcast in the 

nursery in raised beds under shade in April. Seeds 
should be mixed with ashes or fine-earth to prevent 
them being blown away. 

8. Germination (time, percentage , etc.). — Germination re- 

ported to be up to 80 per cent, in 10 days. 

9. Treatment in nursery . — Water sparingly and frequently 

with a very fine spray and never flood the bed. 
Seedlings are pricked out into chungas or baskets in 
July when they are from 2" to 4" high into shaded 
beds. 554 seedlings to the kamra. 
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10. Method of transplanting. — Is usual to transplant either 

in baskets or ckungas or with balls of earth in Inly of 
the second year. Basket planting is not recommended 
unless they are made deep, as the baskets do not rot 
easily and the roots of young seedlings become mafc 
formed. Can be planted out any time after September 
iji the liilla. 

11. Treatment after transplanting (weeding and cleaning ). — 

Rapid growth, so few cleanings are necessary after the 
second year. 

12. Tending . — 

13. Diseases and pests. — White ants do considerable damage. 

Stands frost well, but is badly damaged by snow and 
hail, and mortality from white ants, other insects, 
drought and water-logging is heavy. Is attacked by 
a borer, which is a species of Phas$us y family 
Hepudida-e. Young trees with juvenile leaves suffer 
badly from wind-break, the young tops of trees being 
frequently blown off. Many trees are found to be 
dying at Sonada, Darjeeling Division, for no apparent 
reason. 

14. Rate of growth. — Yery rapid. At Sonada, Darjeeling 

t Division, at an elevation of 7,300 ; , the average rate of 
c gTOwth in plantations is as follows ; — 1st year— 3'— 3" ; 
2nd year— 4' — 2" ; 3rd year — 12' ; 4th year — 15' — 5" ; 
5th year — 17'. Nine-year old plants in Lopchu com- 
pound gave an average girth of 2' to 3' and height of 
48'. 

15. General remarks. — Various other species of Eucalyptus 

such as E. hotryoides, E. corynocalyx, E. Maligna, 
E. gigantea , E. regnant, E. maeulatd have been tried, 
but none have done as well as E. globulus, E . rostmta 
was tried at Rajabhatkhawa in the Buxa Division and 
the trees that are surviving are doing well. 


Eugenia cymosa (Khairjam— Chitg.). 

1. Locality . — -Mixed evergreen forests; found chiefly in the 
Jaldi Range of the Chittagong Division and through- 
out Cox's Bazar. Occurs very sporadically towards the 
north-eastern part of the Ramgarh-Sitakund( Range, 
Chittagong Division, and in the Chittagong Hill 
Tracts; on slopes and ridges, elevation up to 75CK. 
Soil sandy loam to coarse sand. 



101 


2. Seed time . — Middle of April to the beginning of May and 

sometimes up to middle of May. Does not seed well 
every year. 

3. Weight of seed . — 200 seeds to the lb. just after treat- 

ment. 264 to the lb. when dry. 

4. Method of collection of seed . — Fruits are collected from 

the ground around the seed-bearers or can be pluqked 
from the tree when they turn black which is the sign 
of ripeness. All fruits do not ripen at once and so 
collection continues for a number of days. 

5. Method of treating seed . — After collection fruits are 

heaped up in a shaded place to rot and the pulp is 
washed off by hand in water, and clean seeds are spread 
out in the shade to dry. 

6. Method of seed storage. — 'Seeds when dried have been kept 

in a well-ventilated shed up to 6-8 weeks. It is prefer- 
able to sow as soon after collection as possible, as it 
has been found that the longer the seeds are kept the 
more they lose the power of germination. 

7. Sowing (methed md quantity of seed).— Has been sown 

direct on an experimental scale at Bhomariaghona, 
Cox’s Bazar Division. Seeds were dibbled in the lines 
6 ; apart, 2 rows of seeds in each lifter but the result 
was poor and few plants survived. Before sowing 
seed should be soaked in water over night and light 
seed rejected. In the nursery seeds are dibbled 
3"x3 ff in shaded beds. One pound of seeds are re- 
quired for a kamra. 

8. Germination (time, percentage , etc.). — Germination is ex- 

tremely poor and slow. In the experimental nursery 
at Hazarikhil germination commenced in a month and 
was complete in 3 months. Germination in shaded 
beds gave 11 per cent, and unshaded 5 per cent. On the 
other hand the Range Officer, Garjania Range, Cox's 
Bazar Division, reported 15 per cent, germination from 
direct sowing. 

9. Treatment in nursery . — No special treatment except the 

standard method of weeding, and light watering until 
germination begins. It is advisable to give slight ad- 
mixture of leaf mould. Owing to slow germination 
seedlings may have to he kept in tlie nursery until the 
second rains, and in such cases pricking out into shaded 
beds is advised. 
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10. Method of transplanting.— Larger seedlings can be trans- 

planted in the first rains when 3" to high with a 
little quantity of earth round the roots. Transplanting 
to he done on a wet day and soon after raising from the 
bed. Natural seedlings stand transplanting well |pd 
in the (Jarjania Range, Cox’s Bazar, many were 
^ transplanted from the forest in Jun e-July into the 1930 
plantation area. 

11. Treatment after transplanting {weeding and cleaning ). — 

Weeding throughout the rains. No other special treat- 
ment is required. 

12. Tending. — At Bhomariaghona, Cox’s Bazar Division, 

hoga-medeloa was sown between the lines with the, idea 
of affording shade to the species during the hot weather 
and also to keep down weeds. Observations have shown 
that growth is slightly better where the seedlings 
were in the open as compared with those shaded by 
hoga^medeloa. From this it would appear that such 
shade may be harmful. 

13. Diseases and pests. — None observed so far. 

14. Rate of growth. — Very slow. 1st year — ; 2nd year — 

1'; 3rd year — 2 f . 

Stem analysis of a tree at Machuakhali, Garjania 
Range, Cox’s Bazar Division, gave a girth of 6'-— 0", 
c height of 79 ; , and. a volume of 57 c. ft. down to 8" 
diameter in 90 years. 

15. General remarks. —This species has only been tried ex- 

perimentally on a small scale. Is a poor germinator 
and slow growing and for these reasons will never be 
popular, but as it appears to stand drought well it 
might be useful for putting out on exposed south and 
west aspects when other species are not available, 


Eugenia grandis ( Dhakijam — Chitg.). 

1. Locality .■ — Evergreen and mixed evergreen forests of the 
three Chittagong Divisions, not found pure but sporadi- 
cally on all types of soil from the tops of dry ridges 
down to alluvial deposits on the lower slopes and 
bottoms of ridges. Soil sandy loam to loam ; elevation 
up to 500'. 

3. Seed Mature fruits are available from the begin- 

ning of May up to the end of June, or even later on 
cooler aspects. Best time of collection .is about the 
end of May to the beginning of June. 
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3. Weight of seed.— 3b fruits to the lb. 85 clean seeds to 

the lb. 

4. Method of collection of seed . — Fruits are collected from 

the trees or from the ground. It is better to collect 
from the ground as the fruits fall when ripe. This 
prevents the collection of unripe seeds. 

6. Method of treating seed . — When sowing direct on a large 
scale it is now the practice not to remove the pulp and 
the outer coat and the fruit is sown whole without any 
treatment. When sown on a small scale in the nursery 
it ia advisable to remove the pulp and the outer skin 
Iby hand to avoid damage by insects. 

6. Method of seed storage . — Seeds do not keep longer than 

two weeks, and it is always best to sow as soon after 
collection as possible. 

7. Sowing (method and quantity of seed ) — The method re* 

commended for raising dhakijam and which has been 
most successful in the Chittagong Division is by dense 
line-sowings with hoga-medeloa. The combination of 
dense line sowings and hoga-medeloa forces the plants 
up to the light and the rate of growth is faster than 
when grown in thalis. Fruits should be shown in lines 
6' apart as soon after collection as possible, 2-3 rows of 
fruits in each line, the fruits being 8" apart in each 
row. It is essential that the hoga-medeloa should be 
put out in the same year as the dhakijam in* order to 
afford shade to the young seedlings during the 
first hot weather. With taungya crops hogaranedeloa 
is sown thickly broadcast at the time of last cleaning 
of the paddy in July-August and any blanks are re- 
sown in September after the 'paddy has been reaped. 
If sown later than August the hoga-medeloa will not 
he tall enough to afford shade to the young dhakijam 
in the first hot weather. In regular plantations hoga- 
medeloa is sown in 1' wide lines in May of the first 
year. Besides affording shade to the young dhakijam 
the hoga-medeloa also helps to keep down assamlota 
and so saves money in weeding and cleaning. In the 
nursery seeds are dibbled 3" x 3" in unshaded beds 
immediately after collection. Five pounds of seeds 
per karnra are required. 

8. Germination (time, percentage , etc .). — Germination is ex- 

cellent, commences in 3 weeks and is complete within 
2 months and gives up to 90 per cent, success. 

9. Treatment in nursery . — Ho special treatment is required 

except the standard method of weeding and slight 
watering. Leaf mould will certainly help, but is not 
an essential condition. 
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10. Method of transplanting. — Transplanted entire with a 

handful of earth round the roots in the first July- 
beginning of August when from 5" — 9" high. This 
method has given 98 per cent, success. The height of 
plants raised by direct sowing and transplanting is 
the same at the end of the first year. Stump planting 
is a failure. Boga-medeloa should be sown in between 
the lines of thalis in the first year. 

11 . Treatment after transplanting ( weeding and cleaning ). — 

"Usual weeding and cleaning. 

12. Tending. — Dhakijam, cannot stand too much shade and 

great care should be taken to see that the branches of 
boga-medeloa over-topping the lines are kept sickled 
back so that the young dhakijam may get a certain 
amount of overhead light. Experiments have shown 
that while boga-medeloa is certainly a benefit to the 
crop in its first two years, it is definitely harmful from 
the beginning of the third rains onwards. Boga- 
medeloa should therefore either be very heavily thinned 
or coppiced back 6" below the level of the dhakijam 
plants before the beginning of the third rains. This 
is an important point and should not be lost sight of. 
Any boga-medeloa actually found in the dhakijam 
lines should be pulled up. 

13. Diseases and pests. — None noticed so far. 

14. Rate of growth.- — Fairly fast. The following is the rate 

of growth in regular plantations at Bhomariaghona, 
Cox’s Bazar Division : —1st year — 2'; 2nd year — 3' — 
6" ; 3rd year — b r — 6" ; 4th year — 8' ; 5th year — 10'. 
Stem analysis of a tree at Machuakhali in Oarjania 
Range, Cox’s Bazar Division, gave a girth of 6' — 1", 
height of 71', and a volume of 61 c, ft. down to 8" 
diameter in 88 years. 

16 . General remarks . — In the natural forest appears to grow 
well both on dry upper ridges on south and west as- 
pects as well as on the lower shaded slopes on the north 
and east aspects. Is therefore extremely useful for 
putting out on dry south and west aspects and on the 
tops of ridges, where the number of species suited to 
such aspects is extremely limited. The timber is popu- 
lar locally especially for work involving submersion in 
water. It should, however, not be put out too exten- 
sively as it may not prove to be as valuable as other 
species in a wider market. 




Evodia meliaefolia ( Thulo khanakpar — Nep.). 

1. Locality. — A tall deciduous tree common in the plains 

and loot-hills of Northern Bengal. ^Prefers a light 
sandy soil. Profuse natural regeneration is often 
noticed around mother trees.. 

2. Seed time.— November to February. Best time of collec- 

tion is December. Good seed years occur annually. 

3. Weight of seed. — 2,358 seeds to the ounce. 

4. Method of collection of seed. — Fruits are collected from 

the trees by lopping the branches. Fruits turn black 
as an indication of ripeness. 

5. Method of treating seed. — Seeds are extracted fruita 

by hand. Husks are separated by winnowing. Seeds 
are then dried in the sun for a few days. 

6. Method of seed storage. — Seeds are not stored and should 

be sown as soon after collection as possible. 

7. Sowing {method and quantity of seed.) — DirecJ sowing 

in May-June has been tried for several years and the 
results are a complete failure, and this method is not 
recommended. Should be sown broadcast in shaded 
beds in the nursery immediately after collection and a 
light layer of leaf mould sprinkled over them. One 
pound of seed per kanvra will suffice. 

8. Germination {time, percentage, etc.). — Thirty per cent. 

in shaded beds in the nursery and 15 per cent, in 
unshaded beds. Germination starts in one month and 
is complete within 5 months. 

9. Treatment in misery . — .Usual standard method of weed- 

ing and watering. Ashes should be sprinkled over the 
beds to prevent attacks by ants. Pricking out is jot 
done as plants are put out the same year. Shades 
should be removed some days before transplanting. 

10. Method of transplanting ~ Transplanted entire with balls 

of earth in July of the first year, when seedlings are 
about 16"— 6" in height with 80 per cent, success 
Winter transplanting entire with balls of earth in. 
December of the first year when plants were %' high 
gave cent, per cent, succeed Stump planting with 
plants in their first or second rains gave 80 per cent, 
success. About 0:8" diameter at the collar appears to 
be the most suitable size for stump planting. 



11. Treatment after transplanting (weeding and cleaning). 

Usual weeding and cleaning. Is a light demander and 
no cover cfop is required. Heavy cleanings will be 
required until the plants are above #eed growth. Is 
fast growing and no cleaning should he necessary after 
the first rains. 4 * 

12. Tending . — 

13. Diseases and pests. — None noticed up to date. 

14. Rate of growth. — Very fast. The following is the rate 

of growth in the plantations at Sukna, Kurseong Divi- 
sion:— 1st year — 11'— 6"; 2nd year — 7'; 3rd year — 12'; 
4th year— 18'. 

Sample Plot No. 36 at Mangwa, Darjeeling Division, 
at an elevation of 2,500', gave an average diametei oi 
4*1’, and height of 45' in 6 years. 

15. General remarks. — Is reported to be a good match wood. 

Very fast growing and all methods of regeneration are 
easy except by direct sowing. As it gives a very light 
canopy should be suitable for growing in alternate lines 
with slow growing shade bearers. 


Gmelina arborea (Gamar— Beng., Khamari — Nep.). 

1. Locality . — In Northern Bengal found scattered in the 
"plains and lower hills up to 3,0W. Grows best on 
light silt in the neighbourhood of fivers. In the * 
three Chittagong Divisions, occurs sporadically both in 
the deciduous and evergreen forests. Seems to prefer 
a southern or south-western aspect. Soil sandy loam 
and must he well-drained. It is a common habit to 
put out this species on soil that is too clayey for it 
and not well-drained, ,such as low depressions along 
the banks of rivers in the Chittagong Hill Tracts, and 
in the older plantations at Godamdabri, Buxa Divi- 
eioq. Although this species may (look well for the 
first 5 or 10 years, in such areas, after a time it begins, 
to look unhealthy, the tops die off and the rate of 
growth is checked. It was noticed .that the attacks 
both by loranthus and defoliators on gamar in the 
Ohittagong Hill Tracts were much more severe in^areas 
that were lirfble to water-logging. For these reasons 
' n mch greater care must Ufe taken to select only well* 

, drained sites. Has been put out pure over large # areas 
in the Chittagong Hill Tracts Divisions with success, 
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but on the dry sandy loam slopes; of the Chittagong 
and Cox’s Bazar Divisions the .results have been ex- 
tremely disappointing. Pure plantations of this spe- 
cies should not on any account be put Gut in future. 

. 2. Seed time— In Northern Beftgal second week of April 
to the end of May. In Southern Bengal May to second 
week of June. 

3. Weight of seed . — Northern Bengal, 1 lb. of fruit yields 

1 ounce of clean seeds. 50 seeds to the ounce. Chitta- 
gong Hill Tracts, 26 to the ounce. It is reported 
from Northern Bengal that the germination and 
growth from seeds obtained from the Chittagong Hill 
Tracts is much better than the local seed, and for this 
reason Divisions in Northern Bengal usually obtain 
their seeds from Chittagong Hill Tracts. One two- 
rt!aund gunny bag of cleaned seed weighs about 1J 
maunds. 

4. Method of collection of seed . — Fruits are collected from 

the ground. Before collection ground under mother 
trees should be cleaned and seeds collected frequently 
so as to avoid collecting damaged seed. Brown fruits 
are the best, black and green fruits should not he col- 
lected. 

5. Method of treating seed . — Fruits are heaped under shade 

for 4 or 5 days to allow the pulp to rot or are buried 
in a pi4 for the' same period. Pulp is then either 
removed by hand or washed off in water. Seeds should 
be dried in the sun for 2 or 3 days. Seeds collected 
from the droppings of cattle and washed and dried 
are reported to give a better percentage of germina- 
tion. 

6. Method of seed sto-rage . — Seeds may be stored in bags in # 

a dry well-ventilated shed until the time of sowing/ 
Weds, if carefully stored, can be kept for a year, 
but this is not recommended as the germination per 
c«jit. is not as nearly as good as that from fresh seed. 

7. Sowing (method cmd quantity ), — In Northern Bengal 

where, the rate of growth is slower than in Southern 
Bengal, seeds are dibbled direct in lines 6' apart and 
4* to 8" apart in the lines. Height growth of plants, 
sown closely in lines, is muchr quicker than in thalis , 
as the latter, the plants tend to form big crowns, 
whereas in lines the plants are drawn up quickly so 
are sooner out of danger from weeds. In Chittagong 
Hill Tracts, is sown in thalis 6' apart 3 to 4 seeds per 
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thali. For sowing in tkalis 4 seeds per thali, about^ 
12 lbs. of seeds pef acre are required. Must not be 
put out pure . In Northern Bengal §hould be put out 
either in groups of lines mixtures with species of 
roughly the same rate of growth, or in alternate lines 
with slower growing shade bearers such as bonsum 
( Phoebe hainesiana), khutikat ( Polyalthia simiarum ), 
rakthan ( Lophopetalum fimbriatum ), setiml, etc. 
Dense line sowings of either chikrase , Cedrela toona 
or C. microcarpa with gamar dibbled 12' x 12' in their 
lines would also appear to be another suitable method 
for raising this species. In the Chittagong Bill 
Tracts Division experiments have been carried out 
with gamar in alternate lines with shade bearers with 
the object of affording shade to the shade bearers 
during their first few years, and at the same time to 
keep down that pernicious pest assamlota^ and so save 
cost in cleanings. The outstanding successes have been 
gamar with tali and gamar with gurjan (Dip ter o- 
carpus turbinatus). The former success is unqualified 
and this method will presumably be adopted as a 
standard for raising tali in this Division. Lines are 
6' apart, tali being raised by dense line sow- 
ings and gamar dibbled 6' apart in its line. 
As regards the gamar- gurjan mixtures it is 

not yet certain whether alternate line or 

alternate groups of lines mixtures will be the best ; 
although the former looks promising a great deal of 
tending among the gamar has been -necessary to let 
the gurjan develop and the cost of this may prove to 
be as high as that of cleaning in the groups of gurjan 
lines. Experiments with different spacing both be- 
tween the lines of gamar and gurjan and in the 
gamar line itself are being carried out to find out 
the most suitable spacing which, besides affording 
sufficient shade to keep down assamlota0y?il\ at the 
same time not suppress the young gurjan unduly# 
Alternate line mixtures with mahogany and gamar 
have not been so successful although the*former looks 
healthy, its rate of growth, as compared to that in 
the open, is extremely slow, and it appears difficult 
to get the spacing of gamar so as to give a shade 
dense enough to keep down assamlota and at thel same 
time to let in enough light for the satisfactory growth 
of mahagany. If sown in the nursery, is dibbled 
ia Unshaded bed*. Seed* should be sown as 
early as possible in March -April, go as to be large 
enough to transplant in June, 'when plants will be 
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about 1' in height. One year old seed is used for thia 
purpose. In Chittagong Hill Tracts, each Jhumxa 
usually makes a small temporary nursery of a few 
square feet to fill up the vacancies in his jhum . Seeds 
should be sown \ n deep, Whether direct or in the 
nursery. 


8. Germination (time, percentage, etc .). — Germination 

takes place within 10 to 15 days with 80 per cent, 
success. 

9. Treatment in nursery. — No special treatment is required 

except the standard method of weeding and watering. 
Pricking out is not necessary. 

10. Method of transplanting. — Transplanted in June entire* 

with or without a handful of earth round the 
¥ roots. Transplanting is not recommended except to 
fill up vacancies as plants tend to die back, after trans- 
planting and so growth is checked. Planting with 
root and shoot cuttings has been very successful. 

11. Treatment after transplanting ( weeding and cleaning). 

— Weeding is seldom necessary after the second year 
as by then the canopy will be closed and only climber- 
cutting will be required. • 

12. Tending. — When sown in lines or thalis excess plants 

may be used for filling up vacancies, otherwise they 
should be cut out at the time of the first cleaning in 
the second year in order to give the remaining plants 
room to develop. In line sowing the plants should be 
evenly spaced about 3' apart. The stripping of leaves and 
branches, with the exception of the leading shoot, in 
the first cold weather, probably strengthens it and 
reduces the food-supply of the defoliator which always 
macks the tree. Plantations sown in lines require 
thinning in the third year, and those sown in thalis , 
in /the fourth or fifth year. Thinnings should he fairly 
heavy (D Grade Ordinary) as gamar is an intense 
light demander and requires a clear space round its 
crown in order to, develop properly. Also it has been 
noticed that the attacks of defoliators and loranthus 
are not anywhere" nedr so severe and serious in 
plantations that have been beavilv thinned and, where 
the crowns are large and not at all restricted. Under- 
thinned plantations always look sickly. Thinning of 
this species has been the subject of a separate note. 
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13 . Diseases and pests . — Squirrels dig up and eat the seeds 

after sowing, a real menace. In its first two years 
the leading shoots are badly browsed by deer and from 
this age onwards deer gnaw the bark to the extent of 
girdling the tree, sometimes year after year until the 
tree is killed; whole plantations of 20 acres and more 
have been completely destroyed in the Chittagong 
Division. For this reason in areas where deer are 
frequent gamar should only be grown -in fenced 
plantations. Chittagong Hill Tracts appears to be the 
only Division in which gamar can be put out in 
un fenced plantations, and even here the damage has 
been more severe in the last few years. Is often 
attacked and completely defoliated by Calopepla 
leayana, but up to the present this has not been very 
serious, in that plantations put out on land suited to 
thorn seldom appear to be attacked 2 years in succession, 
and so the plants have time to recove?. It is 
interesting to note that all the plantations at Kaptai 
were defoliated in 1931-32 with the exception of 1926 
plantation which was the only plantation to be 
attacked in 1930-31. The same borers as attack teak , 
Dihammns cervinus and especially Glenea Indiana are 
often in evidence and have been exceptionally severe in 
Dhobadherri plantations, Chittagong Division ; these 
burrow into the stems and kill young poles and 
saplings. White ants are also responsible for 
casualties. Healthy 5-year old plants have been 
killed by fungus at Rajabhatkhawa. Plantations in 
the Chittagong Divisions, especially at Kaptai, were 
very severely attacked by loranthus ( Loranthus 
scurrulla) during the year 1931-32. This has become a 
very serious pest and in areas not quite the optimum 
for gamar (inclined to be water-logged), up to 60 per 
cent, trees have been attacked and manjy filled out- 
right within 6 months. 

14 . Hate of growth. — Very fast. The average rate of 

growth in plantations in the Chittagong Hill Tracts 
is as follows: — 1st year — 5'; 2nd year — -17'; 3rd year 
— 25' — 6"; 4th year — 33'; 5th year — 36'. 

Sample Plot No. 7 of Buxa Division at Rajabhatkhawa 
at plains level gave an average diameter of 8*4 ff , 
height of 70', in 'll years. Sample Plot No. 1 of 
Chittagong Hill Tracts Division at Kaptai at plains 
level gave an average diameter of 9 -5", height of 79', 
$nd a volume of 1,144 e. ft. per acre down to 8* 
diameter in 11 years. 
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Stem analysis of a tree at Sanghai Road in Jainti 
Range, Buxa Divisions, at plains level, gave a girth of 
8 ; , height of 95' and a volume of 100 c. ft. down to 
8" diameter in 40 years. 

15. General remarks. — Owing to the numerous pests by 
which this species is liable to be attacked, specially 
loranthus , no pure plantations should be put out. 
Also gamar is very Hght-demandmg, and in the older 
plantations trees have become so widely spaced that it 
would appear that the final yield will be so small as to 
make the growing of this species uneconomic. Under- 
sowing gamar plantations with Dipterocarpus turhina- 
tvs and tali has been extremely successful. As men- 
tioned under paragraph T, experiments have been 
carried out with mixtures of gamar with certain 
shade bearers. These experiments should be extended 
in order to try other species such as telsur, kamrfeb 
and other of the more valuable shade bearers to he 
found in the forests of Chittagong and Chittagong 
Hill Tracts Divisions. 


Hopea odorata (Telsur — Chitg.). 

1. Locality . — Found chiefly in the mixed evergreen ana 

deciduous forests of Chittagong and Cox’s* Bazar 
Divisions also sporadically in the Chittagong Hill 
Tracts. On cooler aspects on the lower Sopes and 
along the edge of streams. Soil silt .to sandy loam. 
Regenerates itself profusely round about mother trees. 
In order to raise natural regeneration successfully the 
overhead canopy should be completely removed. Ele- 
vation up to 50CK. 

2. Seed time. — Beginning to end of May and sometimes up 

* to the first week of June, when seeds start germinating 
in situ . It only appears to seed every alternate year. 
Best seed is obtained in last week of May. If care- 
fully handled germinating seeds will give good results. 

3. Weight of seed. — 880 seeds with wings to the lb. 

4. Method of collection of seed. — From the ground under 

and around seed-bearers; can also be collected by lop- 
ping the smaller branches. 

5. Method of treating seed . — Seeds should be spread out in 

the shade to dry. 

6. Method of seed storage. — Seeds cannot be stored longer 

than a week, and should 'be sown as early after collec- 
tion as possible. 
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7. Sowing (method' and quantity of seed). — Very light seeds 

should be rejected. Seeds are sown direct thickly in 
lines 6' apart in conjunction with boga-medeloa , 3 rows 
of seeds to a line, the seeds being about 6" apart in each 
row. Seeds are laid flat and covered with soil of a 
depth equal to the smallest diameter of the seed, wings 
left sticking out on tire surface. It is essential that 
boga-medeloa should he put out in the same year as the 
telsur in order to afford shade * to the young seedlings 
during the first hot weather. With tmngya crops 
boga-medeloa is sown thickly broadcast at the time of 
last cleaning of the paddy in July-August and any 
blanks in the line are resown in September after the 
paddy has been reaped. If sown* later than August 
the boga-medeloa m ill not be tall enough to afford shade 
to the young telsur in the first hot weather. In regu- 
lar plantations is sown in 1' wide lines in May of the 
first year. Besides affording shade to the young telsur 
the boga-medeloa also helps to keep down assam - 
lota and so save money in weeding and cleaning. In 
the nursery seeds are dibbled 3" x 3 /; in shaded beds. 
1 lb. of seed per kamm< is required. 

8. Germination ( time f percentage , etc.). — Germination com- 

mences in a week and is complete within about one 
month ; 50 per cent, in unshaded, 63 per cent, in shad- 
ed beds, and 40 per cent, from direct sowing are re- 
corded. General condition is slightly better in shaded 
than^in unshaded beds during the first year of growth. 

9. Treatment in nursery. — No special treatment is required 

except usual weeding and slight watering. Leaf- 
manure will certainly help but is not an essential con- 
dition. It is advantageous to loosen the soil occasionally 
round the plants. 

10. Method a/ transplanting. — Transplanted entire in early 

August of the same year 6' x 6' with a handful of earth 
round the roots when the plants are 4" in height, and 
should be planted immediately after raising from the 
beds. This has given TO per cent, success. It is re- 
ported that the rate of growth is faster and the general 
condition of plants put out as transplants is better than 
those raised by direct sowing. Root and shoot cuttings 
are successful with plants kept in the nursery until the 
second rains. Seedlings from the forest have been 
transplanted into plantations with success. Boga- 
medeloa should be sown in between the lines of tkalu 
in the first year. 
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11. Treatment after transplanting ( weeding and cleaning ). — 

Usual weeding and cleaning 

12. T ending ,~T elsur is not so tolerant of shaJde as tali or 

the gurjans, or even so much as dhakijam. Therefore 
the- olbje-ct of growing boga-medeloa with this Bpecies is 
not so much to afford shade to the young plants as to 
keep down assamidota and so save money in cleanings. 
Great oare. should therefore be taken to see that the 
branches of boga-anedeloa over-topping the lines are 
kept sickled back especially during the rains so that 
tihe young t elsur plants may get the full overhead 
light. Experiments have "shown that while boga- 
TTiedeloa is a certain benefit to the crop in its first two 
years, .it is definitely harmful from the beginning of 
the third rains onwards. Boga-medeloa should either 
therefore be very heavily thinned or coppiced back 6" 
below the level of the telsur plants before the begin- 
ning of the third rains. This is an important point and 
should not be lost sight of. Any boga-medeba actually 
found in the telsur lines should Ibe pulled out. 

13. Diseases and pests. — Attacks by defoliators have fre- 

quently been noticed towards "the close of the rains and 
continue until the end of the hot weather, when new 
and healthy leaves appear. Saplings in thg natural 
forest have been found to be attacked by stem-borers. 
Seeds are sometimes badly attacked by insects. 

14. Rate of growth. — Comparatively slow. Ai&erage rate of 

growth in plantations is as follows : — 1st year— 9" ; 2nd 
year— 2* ; 3rd year — 4';. 4th year — 5' — 6"; 5th year — 
T— 6". Diameter Increment Plot No. 2 in the natural 
forest at Bhomariaghona, Cox’s Bazar Division, at 
plains level, gave a tree with a height of 45', and a 
diameter of 6" in 30 years. 

15. General remarks. — Should be confined to the lower slopes 

of ridges on north and east aspects preferably on silt 
or sandy soil. Direct sowing and transplanting and 
stump planting are all successful. It is a hardy spe- 
cies and can persist although it will not grow under the 
densest shade of assamhta without being killed off. 
Experiments should be made with a mixture of alter- 
nate lines of telsur and aamar as it would appear that 
the higher shade given by gamar would he more suit- 
able to this species than the low shade given by bogar 
medeloa. 
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Hevenia dulcis (Bangi^ Nep.). 

1. Locality. — Northern Bengal frorn^ the plains up to 5,000'. 

Grows best above 2,000' in jhoras and valleys with good 
soil. 

2. Seed time. — January to first part of February. Best time 

to collect is the latter part of January* Seeds well 
every year. 

3. Weight of seed. — 1,200 seeds to the ounce. 

4. Method of collection of seed. — Fruits are collected by lop- 

ping branches. Fruits turn yellow as an indication of 
ripeness. 

5. Method of treating seed. — Fruits are spread in the sun to 

open and seeds are^ removed by gentle thrashing. 

*6. Method of seed storage. — Seeds are not stored and should 
he sown as soon after collection as possible. 

7. Sowing ( method and quantity of seed ). — Sown broadcast 

in shaded nursery beds as soon after collection as pos- 
sible, so as to get plants big enough to put out in the 
first rains, f lb. of seeds per kamra will suffice. 

8. Germination (time, percentage, etc.). — Germination com- 

plete within one month giving about 50 per cent. 

9. Treatment in nursery. — Prick out into shaded beds 3" x 3" 
# when plants are about 3" in height. 

10. Method of transplanting. — This species is extremely 

hardy and easy to handle and can be put out in both 
first and second rains and also both in the first and 
seqpnd cold weathers with cent, per cent, success. It is 
advisable, however, in order to save nursery work to 
put it out in the first July-August and to fill up 
vacancies in the first cold weather. 

11. Treatment after Transplanting ( weeding and cleaning). — 

Weeding and cleaning as required up to the end of 
the second year. 

12. Tending . — % 

13. Diseases and pests.— None noticed up to date. 

14. Rate of growth . — Fairly fast growing. Average rate of 

growth in plantations at Takdah, Darjeeling Division, 
at an elevation of 5,500', is as follows: — 1st year — 2'; 
2nd year — 4' — 6"; 3rd year — 7' — 6". 

Stem analysis of a tree at Lopchu, Darjeeling Division, 
at an elevation of 4,500' gave a girth of 6'— 8", height 
^ of 93', and a volume of 100 c.ft. down to 8" in diameter 
in 44 years. 

15 . General remarks . — 
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Hymenodictyon excelsum (Latikaram or Latijara— Nep.). 

1. Locality .— Found in dry mixed forests and sal forests of 

the plains and foot-hills of Northern .Bengal. More 
common in the forests west of the Tista than elsewhere. 
Prefers sandy soil. Regenerates itself under suitable 
conditions. 

2. Seed time.— December to mid-February. Best time of col- 

lection is first half of February. Good seed years 
appears to be annual. 

3. Weight of seed . — 4,000 clean seeds to the ounce. 

4. Method of collection of seed. — Fruits are collected from 

trees by lopping branches. Fruits turn reddish brown 
as an indication of ripeness. 

5. Method of treating seed. — Fruits are spread in the sun 

on a mat, and when fruits open out seeds are extracted 
by hand. Seeds are then dried in the sun for a few 
days. 

6. Method of seed storage . — Seeds cam he stored in gunny hags 

in a well ventilated shed until ready for direct sowing 
in May. 

7. Sowing ( method and quantity of seed). — Seeds are sown 

direct in lines 6' apart in May. In the nursery seeds 
are sown thinly broadcast in unshaded beds^directly 
after collection. 2 ounces of seeds per Jtamra will 
suffice. Seeds .should be sown immediately after 
collection in order to get plants big enough to put out 
in the first rains. * 

8. Germination (time, percentage , etc.). — Germination takes 

place in 2 months and is complete within 4 months, 
giving 35 per cent, in shaded nursery beds, 30 per cent, 
in unshaded, and 20 per cent, in direct line sowings. 

9. Treatment in nursery . — Standard method of weeding and 

watering. Shades are unnecessary. No pricking out is 
necessary if the plants are put out the same year. 

10, Method of transplanting. — Easy to haiplle. Transplant- 
ing with balls of earth after the break of the first rains, 
in June when about 8 /; high has been completely 
successful. Winter transplanting with balls of earth 
when about 10" — 12" high in their first cold weather is 
also completely successful. Stump planting with plants 
in the second rains has given cent, per cent, success. 
Stumps of about f " diameter at the collar would appear 
to be the best size. 
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11. Treatment after transplanting (weeding and cleaning ). — 

Slow at first and several weedings and cleanings will 
be required in the first two years. Is light demanding 
and cannot stand suppression by weeds. 

12. Tending . — 

13. Diseases and pests. — Leaves are sometimes attacked by 

defoliators. 

14. Rate of growth. — Slow for the first two years and there- 

after fast. Rate of growth in plantations ajt Sukna, 
Kurseong Division, at am elevation of 500', is as fol- 
lows: — 1st year — T ; 2nd year — 3' — 8"; 3rd year— 6'. 

15. General remarks . — Is reported to be suitable for Iboxplank- 
ing and matchwood. Extremely easy to regenerate 
under all methods. Might deserve more attention. 


Juglans regia ( Walnut — Eng., Okhar — Nep., Akrot — Hind.). 

1. Locality . — Northern Bengal from 3,000' to 8,000' ? best 

4,000' to 6,0{)0', particularly in jhoras and old charcoal 
kiln sites. Seems to do best on slopes on southern and 
western aspects. Gives good seed every year but young 
seedlings are seldom found. 

2. Seed time. — September-Oetober. Seeds well every year. 

# Seeds are also obtained by indent through the Silvi- 
culturists, United Provinces and Punjab. 

3. Weight of seed. — 28 to 40 seeds per lb. 

4. Method of collection of seed. — Collected by shaking and 

beating branches to make fruits fall. Fruits that have 
previously fallen should not be collected as these are 
usually insect-attacked. 

6. Method of treating seed. — The outer fleshy coat should 
be removed by hand or fruits may be left to rot in heaps 
for a few days until the pulp falls off. The seed should 
then be dried in the sun for 4 to 5 days. 

6. Method of seed storage. — WatA* test for the seed should 
be carried out before storing and a similar test before 
sowing, and unsound seed rejected. Seeds may be 
stored in a well- ventilated shed until the time for 
sowing, and may with advantage be put out occasionally 
in the sun to dry. Seeds have also been stored by 
. digging a hole in -the ground and filling up with seeds 
|up to 18" from the surface which is then filled up with 
earth. Great care must be taken to see that the ground 
4 jia perfectly dry, neglect of this point may result in 
heavy loss. , * 
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7. Sowing (■ method and quantity of seed.) — In most Divisions 

direct sowing is done in thalis 6' x 6' in February and 
March, aa the results are now considered to be more 
successful than transplanting. Two seeds per thaii is 
the practice. Seeds are liable to be dug up by the 
villagers and so skeleton * stakes should be used. If 
sown in the nursery seeds are dibbled 3" x 3" or 
4" x 4" in unshaded beds in March. Manuring of beds 
is definitely harmful and should not be done. 

8. Germination (time, percentage , etc.). — Germination takes 

from 5 to 7 weeks according to elevation. The higher 
the elevation the slower the germination. Germination 
up to 70 per cent, has been obtained. 

9. Treatment in nursery. — Pricking out is not usually done. 

10. Method of transplanting. — Transplanting is done entire 

with or without balls of earth in the first cold weather 
in January and February when the plants are leafless. 

11. Treatment after transplanting (weeding and cleaning ). — In 

all walnut plantations a little tallying round the plants 
would be very beneficial and can be carried out with 
advantage. 

12. Tending . — 

13. Diseases arid pests.— Seeds are eaten by man, squirrels and 

rats. Is often badly attacked by shoot-borers. Also 
damaged by a stem-borer probably the same as attacks 
utis. At Batasi in Darjeeling Division a large number 
of poles were killed by a root fungus. 

14. Rate of growth. — Fairly fast. At Rarnbi, Darjeeling 

Division, at an elevation of 6,600^ the average rate of 
growth in plantations is as follows: — 1st year — 8"; 
2nd year — 4'— 8" ; 3rd year — 5' — 7" ; 4th year — 12 ; ; 5th 
year — 14 / . ^ 

D. I. P. No. 5 at Batasi, Darjeeling Division, at an 
elevation of 7,800* gave an average diameter of 6 2", 
and height of 49' in 18 years. Stem analysis of a tree 
at Lopchu, Darjeeling Division, at an elevation of 
B,300T gave a girth of 6' — 0" , height of 95' and volume 
of 107 c.ft. down to 8" dfhnfeter in 53 years. 

15. General remarks. — Sowing of t$*ii species must be confined 

to sheltered jhoras and hollows. Observations show 
that it does not do well on ridges. 
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kagereinsmia flos-reginae (Jantl — Bieng.). 

1. Locality.— -Occurs jiaturally in the three Chittagong 

Divisions and on the extreme east of the Buxa Division. 

It does not appear to be too particular as to soil and is 
found growing ii* the Chittagong Hill Tracts equally 
well on the top of dry exposed ridges, as well as along 
river banks on low swampy ground. It stands tempo- 
rary submersion and appears to do well on water-logged 
soil. For this reason it i§ planted chiefly in Southern 
Bengal in areas liable to water-logging, and in Northern 
Bengal* in areas too damp for sal and miscellaneous 
species. 

2. Seed time. — In Southern Bengal end of November to 

middle of January, best time to collect is in December. 

In Northern Bengal January and February. 

3. Weight of seed. — 175 fruits to the lb. which gives 5 

ounces of clean seeds. 3,125 seeds to the ounce. One 
2-maund gunny bag of cleaned seeds weighs from 32 to 
40 lbs. 

4. Method of collection of seed. — Fruits are collected from the 

trees as soon as the capsules start to open. Great care 
must be taken to see that only ripe seed is collected as 
there have been many failures in the past owing to the 
early collection of immature seed. 

5. Method of treating seed . — Fruits are spread out on mats 

in the sun for a few days until the capsules are fully * 
open when the seeds are extracted by hand or by gentle 
thrashing. 

6. Method of seed storage. — Seeds can be stored in a dry and 

well-ventilated shed and occasionally spread out in a 
shaded place to air. Can be kept for a year, but it is 
preferable not to keep the seeds longer^ than up to the 
time of sowing (April-June) as one year old seed does 
not give such good germination and only 20 per cent, 
is reported. 

7. Sowing (method and quantity of seed). — Usually sown 

direct. In Southern Bengal sowing is done either 
broadcast in lines 4' apart or in thalis 4! x 4', a few seeds 
in each thali. Six pounds of seed per acre are used for 
sowing 4' x 4'. In Northern Bengal when sown in de- 
pressions in sal ^plrtations is sown continuous with sal 
in lines 6' apartj about 14 lbs. of seed per acre is re- 
quired for lift€'4«<£ving. This species must be sown 
close owing habit of forking and branching. 

Sowing is done in Southern Bengal at the end of April 
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and May, before the firBt break of the monsoon as with 
the first heavy rains the seeds aye liable to be washed 
down the slopes. In Northern Bengal is sown in May 
and June. Seeds are covered with a light layer of soil. 

If sown in the nursery, sow thinly broadcast in shaded 
beds in February .March with a layer of soil over the 
seeds. About 8 ounces of seed per kamra will suffice. 

8. Germination (time, percentage , etc.). — Germination up to 

90 per cent, within 10 to 30 days. Germination can be 
speeded up by first soaking seed in water for 12 Jmurs 
immediately before sowing. 

9. Treatment in nursery. — Seeds should ibe sown thinly broad- 

cast apd no pricking out is required. 

10. Method of transplanting . — Transplanted entire with or 

without a handful of earth round the roots in June of 
*the first year when about 4 ff to 6 ff high. Root and shoot 
cuttings do extremely well. Buxa Division reports 
when planting up low areas that pre-monsoon stump- 
planting in April is far more satisfactory than stump 
planting in the rains, both as regards rate of growth 
and percentage of survivals*. The growth of rains 
stumps is hardly any better than from direct sowing. 
The most satisfactory stump is about 0’8* diameter at 
the collar, which means that the seedlings are not 
usually ready for stumping until the Becond rains. 
Winter transplanting with plants in their first cold 
weather has given cent, per cent, success. 

11. Treatment after transplanting (weeding and cleaning ). — ; 

Frequent cleanings are necessary in the first 3 or 4 
years especially in Southern Bengal, in areas infested 
with assamilota. The growth of this species is consider- 
ably retarded by shade and for this reason neither de- 
partmental crops such as jute nor cover-crops such as 
boga-medeloa should be grown with this species. 

12. Tending. — This species looks very disappointing for the 

first 5 or 6 years owing to its seemingly crooked growth 
and branching habit. It straightens up from the 6th 
to 8th year when the trees begin to look very promis- 
ing. Cutting of double stems is done in the second or 
third year. The thinning of this species has been the 
^ subject of a separate not§.^* 

13. Diseases and pests. — CaterpilJ^re of Lymarbriidee are re- 

ported as defoliators of*yii|8g plants. A few trees 
have been attacked by lormthus at Kaptai, Chittagong 
Hill Tracts Division. 
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14# Rate of growth . — Fast after the first two years. In the 
Chittagong Hill Tracts Division the average rate of 
growth in plantations is as follows : — 1st year — 2 f ; 2nd 
year — 8* ; 3rd year — 13* ; 4th year — 18' ; 5th year — 
2 °'. 

Sample Plot No. 20 at Rajabhatkhawa in Buxa Divi- 
sion, at plains level, gave an average diameter of 
and height of 50* in 13 years. Sample Plot No. 4 of 
Chittagong Hill Tracts Division at Kaptai, at plains 
level, gave an average diameter of 8\ and height of 67' 
in 15 years. Stem analysis of a tree in the Kasalong 
Range, Chittagong Hill Tracts Division, gave a girth 
of 6' — 9", height of 100*, and volume of 126 c. ft. down 
to 8" in diameter in 77 years. 

15. General remarks . — Is an exceptionally valuable timber 
■and the most suitable species for sowing in hollows and 
depression in both teak f sal and miscellaneous planta- 
tions. Stands temporary submersion in water. Plants 
at Mainimukh have been submerged for 10 days and 
as soon as the water subsided the leading shoots gave 
out new leaves, and the plants were as healthy as ever 
in the cold weather. As this species is so valuable it is 
suggested that it should not be confined only to low wet 
areas as it is at present, but should be put out on a 
larger scale to replace some of our less valuable mis- 
cellaneous specfes. 


Lagerstrromia hypoleuca ( Jaml ). 

1. Locality . — An exotic from the Andamans where it is 

chiefly found in deciduous forests, on low ground on 
sandy soil. It extends into evergreen forests where it 
is associated with various species 6f Dipterocarps. 
Suitable in Bengal for sowing in wet, low-lying land 
in plantations. 

2. Seed time . — Seeds are indented from the Chief Forest 

Officer, Andamans. They ripen in the cold weather and 
arg usually received in April-May. 

3. T V eight of seed. — 6,600 clean seeds to the ounce. 

4. Method of collection* of seed . — Fruits are collected from 

the tree before they dehisce. 

5. Method of tredtinp seed . — Fruits are dried in the sun 

for a few days until the capsules ate fully open when 
seeds are extracted by hand or by gentle thrashing. 
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6. Method of seed storage .— Seeds should be stored in a well- 

ventilated shed until sowing time in May r June. 

7. Sowing ( method and quantity of seed ).— Seeds are usually 

sown direct and are either broadcasted in lines 6' apart 
or in thalis 4' x 4' and covered with a sprinkling of 
earth. Eight pounds of seeds are required for an acre 
for line sowing. Broadcasting must be done fairly 
thickly and plants must be kept close when young. 
If sown in t.h§ nursery seed is sown broadcast in shaded 
beds in the latter part of April. They should be sown 
thinly to avoid pricking out. Half ounce of seeds per 
hamra will suffice. 

8. Germination ( time and percentage , etc.). — Germination 

starts in a fortnight and is complete within 2 months. 
Germination percentage is good from 80 to 90 per cent, 
being recorded. 

9. Treatment in nursery . — Usual watering and weeding should 

Ibe done. Seedlings should be pricked out from congest- 
ed clumps in the bed. This is usually done about 2 
months after sowing. 


10. Method of transplanting . — Seedlings are ready for trans- 
planting at the end of' July to middle of August of the 
same year when 4" to 6* high. As this species tends 
to branch and fork badly it must, when young, be grown 
close. It should, therefore, be put out 4'x4'. Trans- 
planting is done entire with a handful of earth round 
the roots. Has been kept in the nursery until the 
second rains and transplanted when 2' high. A small 
scale experiment with root and shoot cuttings of 2-year 
old seedlings was carried out at Sukna with excellent 
results. It is not known if pre-monsoon stump planning 
will he more successful than rains stump planting, and 
this should be tried. Winter transplanting with plants 
in their first cold weather has been very successful. 


Treatment after transplanting (weeding anef^cleaning ). — 

Tending .— Shade is harmful at least during the first year 
and it was noticed at Sukna that the growth of the 
plants under jute was hali of that in There- 
fore, the use of hoga-medelog , j jl^tot 

recommended. The thinning — 

the subject of a separate note. . . V 


13. Bismses and pests . — None yet found. 
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14. Rate of growth. — Fairly fast from the third year. The 

following is the average rate of growth in planta- 
tions : — 1st year — 6'— 1" ; 2nd year — 8' ; 3rd year — 13' ; 
4th year — 18'; 5th year — 21'. 

Buxa division reports that a . 10-year old plantation 
averaged 40 7 in height #lth a girth of 1' — 8". The rate 
of growth in Northern Bengal is identical with that of 
Lager stroemia flos-regiltoe , and like the latter grows 
crooked and knotty at first bnt afterwards straightens 
up. 

15. General remarks. — Does not grow on higher ground as is 

the case Vith L. fios-reginoe , and should, therefore, 
be confined to low ground and depressions. 


Litssea panamonja (Dude-lampate— Nep.). 

locality. — Plains and foot-hills of Northern Bengal. 
Very common in the foot-hill forests of the Kalimpong 
Division, especially in Jaldh&ka Bange. Regenera- 
tion is frequently found around mother trees. 

2. Seed time.— August. Best time of collection is the latter 
k half of August. 

3. Weight of seed . — 30 fruits to the lb. .One pound of fruit 

gives 4 ounces of clean seeds. 170 seeds to the ounce. 

4. Method of collection of seed . — Fruits are collected from 

the trees by lopping branches. Fruits turn a purple 
colour as an indication of ripeness. 

5. Method of treating seed. — Fruits are heaped in the shade 

to rot. Pulp is then washed off by hand in water and 
seeds dried in the sun for a few days. ^ 

6. Method of seed storage. — Seeds are not stored but sown 

immediately after collection. 

7. Sowing ( method and quantity of seed) .—Seeds have been 

dibbled in August in lines 6 ; apart, 2 rows of seeds to 
each line, the seeds being 4" apart in each row, hut 
results were poor. Direct sowing cannot be recom- 
mended as August is too late for direct .sowing, and the 
young seedlings are too delicate to stand the hot weather 
and many die off. Direct sowing might, however, fee 
tried in conjunction with boga-medeloa f the boga~ 
medeloa Swing sown in V wid| lines in May instead of 
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field crops. Again, might he tried in alternate lines 
with fast growing light demanders such as gamar 
which will be tali enough to give shade to the' young 
dude-lampate' in the first hot weather. In the nursery is 
dibbled 3" x 3" immediately after collection in shaded 
beds. Approximately 7 lbs. of seeds per Jcamra are 
required. 

8. Germination (time, percentage^ . etc,)— Germination good, 

90 per cent. Starts in lj months and is complete 
within 9 weeks. 

9. Treatment in nursery. — Standard method of weeding and 

watering. ‘ rrieking out should * be done into shaded 
beds as soon as plants are big enough to handle. 

10. Method of transplanting . — Transplanted with balls of 

earth when about 9* high in the following June imme- 
diately after lifting from the nursery beds. Winter 
transplanting with balls of earth in the first cold 
weather has proved successful. Stump planting with 
.2-year old seedlings has given good results. About 0'8* 
diameter at the collar appears to be the best size for 
\ stumps. 

11. Treatment after transplanting (• weeding and cleaning ). — 

If grown with boga~medeloa treatment should be on 
the lines given under paragraphs 10 and 11, LUphopetOr 
lum fimbriatum. It is impossible to lay down any hard 
and fast rule as. to the intensity of thinning to be carried 
out in the boga-medeloa, The degree of light necessary 
for the satisfactory growth of the young plants can only 
be judged on the spot by frequent inspections, and 
Range Officers should do a thinning immediately it is 
seen that the plants are suffering from suppression. 

12. Tending . — 

13. Diseases and pests . — 

14. Rate of growth. — 'Slow. The following is the rate of 

growth in the plantations at Sukna, Kurseong Divi- 
sion: — 1st year — 1'; 2nd year — 1' — 9"; 3rd year — 
2 ' — 6 ". 

15. General remarks .—k slow growing species and requires 

a certain amount of shade in its younger stages. Should 
not be grown pure and it is suggested that a suitable 
mixture would be in alternate lines with fast growing 
light demanders. 


9 
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Lophcpetalum fimbriatum (Rakthan^-Beng.), 

1. Locality . — Evergreen forests of the three Chittagong 

Divisions, on flat or slightly undulating ground on 
alluvial deposits along stream-beds, and in swamps. 
Very common in the Kasalong Range of the Chitta- 
gong Hill Tracts. Soil clayey loam. Elevation about 
250 / . Also found in the wet mixed forests of the plains 
of Northern Bengal. Regenerates itself well around 
mother trees. 

2. Seed time. — In Northern Bengal seeds are ripe from the 

first week of August to first week of September, and in 
the Chittagong Divisions from the last week of July to 
end of August. Best time of collection in Northern 
Bengal is reported to be second week of August. Good 
seed years are annual. 

3. Weight of seed. — Six fruits weigh one lb. and give about 

2 ounces of clean seeds. 150 winged seeds to the 
ounce. 

4. Method of collection of seed. — Mother trees are usually 

very tall with long straight boles and to collect seeds 
a tree may have to be felled. Trees should be felled 
before the fruits open or seeds will he blown away by 
wind at the time of felling. With small trees fruits 
are collected by lopping branches. Emits may also bo 
collected from the ground. Seeds are dark red when 
ripe. 

5. Method of treating seed. — Fruits are dried in the sun 

until they dehisce and seeds collected. Seeds should 
then be spread out on mats and dried in a dry shady 
place, and should be covered with a net to "prevent 
their being blown away. 

6. Method of seed storage , — Seeds do not appear to keep 

more than two weeks. It is preferable to sow as soon 
after collection as possible. 

7. Sowing { method and, quantity of seed). — Direct sowing has 

been reported to be successful on an experimental scale 
in Southern Bengal where seeds ripen earlier thap 
in Northern Bengal. This method however is not re- 
commended, certainly for Northern Bengal, where all 
experiments with direct sowing have been a complete 
failure. In the nursery seeds are dibbled laid on their 
edges 3" x 3* in shaded beds as soon after collection as 
possible. 13 ounces of clean seeds per kamra are 
required. 
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8. Germination (time, percentage , etc.). — Germination begins 

in 2 weeks and is complete within 6 weeks. In 
Northern Bengal germination is given as 40 per cent, 
in shaded beds and only 3 per cent. in. unshaded beds; 
whereas in Southern Bengal 50 per cent, in shaded and 
30 per cent, in unshaded beds has been reported. 
Condition of growth is better in shaded beds. 

9. Treatment in nursery. — No special treatment except 

standard method of weeding and watering. Manuring 
with leaf-mould in particular will certainly help but is 
not an essential condition. Should be pricked out into 
shaded beds as soon as they are big enough to handle. 

10. Method of transplanting . — Is a shade Ibearer and cannot 

stand direct exposure to the sun in its younger stages. 
Boga-medeloa must therefore he put out in the same 
year in order to afford shade to the young plants. In 
Northern Bengal the hoga-medeloa should be put out 
in l' wide lines in May of the first year in place of 
field crops. In Southern Bengal with tavngya crops 
hoga-medeloa must be sown thickly broadcast at the 
time of first cleaning of the paddy in July-August and 
the blanks filled up in September when the paddy is 
reaped. If sown later than August the hoga-medeloa 
will not be tall enough to afford shade to th* young 
rakthan during the first hot weather. In regular 
plantations hoga-medeloa is sown in V wide lines in May 
of the first year. Rakthan is transplanted 6' x 6 r with 
balls of earth in their first June when about 8" high in 
between the lines of hoga-medeloa . This method gives 
cent, per cent, success. Winter planting under shade 
of hoga-medeloa with 15 months old plants also gave 
complete success. Stump planting with 22 months old 
nuraery plants under the shade of hoga-medeloa has 
given cent, per cent, success. » 

11, Treatment after transplanting ( weeding and cleaning ). — 
During the first rains care should he taken to lop the 
branches of hoga-medeloa overtopping the lines so as 
to give a diffused light to the young rakthan plants. 
A thinning to single stems should be carried out in the 
hoga-medeloa both before the second and third rains 
in order to let in more light. After thinning before 
the third rains the hoga-medeloa stems should stand 
4 f to 6 ; apart in the lines. Boga-medeloa may* be, if 
considered desirable, cut out before the fouTth rains as 
the plants should be fully established by this time. 
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12. Tending . — Nothing special to note. 

13. Diseases and pests. — Young leaves and shoots are often 

attacked by defoliators. 

14. Rate of growth. — Growth slow for the first year and 

thereafter quite rapid. 1st year — ; 2nd year — 4'; 
3rd year — 7'; 4th year — 10.' 

Stem analysis of a tree at Mainimukh, Chittagong Hill 
Tracts Division, gave a girth of 8' — 3", a height of 
117', and a volume of 123 c.ft. down to S ,f in diameter 
in 128 years. 

15. General remarks. — It is susceptible to drought during the 

first few years and should in Southern Bengal be con- 
fined to lower slopes and depressions on the cooler north 
and east aspects. It is reported from Mainimukh that 
this species can stand submersion under water with- 
out suffering any ill effects. Suitable for filling up 
wet areas in plantations. Has only been tried with 
hoga-medeloa as a shade crop. It is suggested that it 
should be useful for putting out in alternate lines with 
fast growing light demanders, and experiments with 
this method of mixing should be carried out. In 
Northern Bengal is useful for putting out in areas 
where there are no taungya villagers, i.e., in regular 
plantations, as no field crop is required, and boga- 
medeloa can be sown in April of the first year before 
transplanting. 


Macaranga dentioulata (Mallata^- Nep.). 

1. Locality . — Plains and foot-hills of Northern Bengal. It 

comes up naturally chiefly on land which has been 
cleared, forming an almost pure crop. 

2. *Seed l time . — Middle of June to the third week of July. 

Good seed years appear to be regular. 

3. Weight of seed. — 30,000 fruits to the lb. 

4. Method of collection of seed .— Fruits are collected from 

trees by lopping branches containing the fruits. Fruits 
turn dark brown as an indication of ripeness. 

5; Method of treating seed . — No treatment is necessary arid 
seeds are not extracted from the fruits. Fruits*must 
be dried in the sun for elicit 5 days. Fruits should he 
spread on sheets under eot#r out of the rain, and should 
be pulled out as soon as the sun comes out being taken 
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under cover again immediately it starts to rain. This 
should be carried out until the fruits are completely dry, 
care being taken to see that the fruits do not become wet 
and mildewed. This appears to be the secret of 
succassful germination and fruits must be completely 
dried before sowing. 

6. Method of seed storage. — Seeds are not stored. 

T. Sowing (method and quantity of seed). — Seeds should be 
sown thickly in lines as soon after drying as possible. 
150 lbs. of fruits per acre are required for direct sow- 
ing in lines 6' apart. 

8. Germination (time, percentage, etc.). — Germination 50 

per cent. Starts in 3 weeks and is complete within 5 
weeks. 

9. Treatment in nursery. — Not done. 

10. Method of transplanting. — Not done. , 

11. Treatment after transplanting ( weeding ail cleaning ). — 

Not done. 

12. Tending. — Little tending is required after the second 

year as growth is fast. 

13. Diseases and pests. — None noticed. 

14. Rate of growth . — Bate of grow th in plantations at Chuna- 

bhati in Kalimpong foot-bills is as follows: — 1st year 
— 5' to 10'; 2nd year — 10' to 15 ; ; 3rd year — 15' to 20'. 

15. General remarks. — Is now being grown in fuel taungyas 

in the Kalimpong foot-hills. The result of mijed line 
sowings of mallata and mundane appears excellent and 
should give a very high outturn per acre. 


Macaranga pustulata ( ChUley mallata— Nep.). 

Locality. — Middle hill forests of Northern Bengal, 3,000' 
to 6,500'. Common on landslips, rocky ground and in 
jhoras. Regenerates abundantly on landslips, open 
ground, and in young plantations. 

Seed time. — August to November, depending on eleva- 
tion. Good seed years appear to be regular. 

Weight of seed. — 970 clean seeds to the ounce. * 

Method of collection of seed.— Fruits are collected from 
the tree by lopping branches when the fruit coat turns 
black and looks withered. Great care must be taken 
to see that only ripe seed is collected. It ripens over 
a long period and seeds when they appear hard and 
black must not be considered to be ripe. Before col- 
lecting from a tree a few seeds should be cut open to 
see that they are properly formed. 


1 . 

2 . 

3. 

4. 
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5* Method of treating seed. — Fruits are spread in the sun to 
dry and seeds are extracted by gentle thrashing. Seeds 
are theh dried in the sun for a few days. 

6. Method of seed storage. — Not stored and sown immediate- 

ly after collection. 

7. Sowing (method and quantity of seed). — Direct sowing has 

' not been tried but there is no reason frhy it should not 
be successful on level ground. Seeds are sown*broadcast 
♦ thinly in shaded nursery beds as soon after collection as 
possible. 

8. Germination (time, pei'centage , etc.). — Germination is 

slow and takes up to 6 months to complete giving up to 
40 per cent, success. 

9. Treatment in nursery . — Usual standard method of weed- 

ing and watering. Pricking out is unnecessary- if 
seedlings are put out in the first rains. < 

10. Method of transplanting. — Seedlings are transplanted 

6'x6' with a handful of earth round the roots when 
about 8" high in their first rains. Seedlings become 
rather too big to put out in the second rains. ’Winter 
transplanting after stripping the leaves in the first cold 
weather gave 80 per cent, success, and is a useful method 
Jor filling in vacancies. Seedlings when 1' high have 
f neen transplanted from the forest into plantations in 
July with complete success. 

11. Treatment after transplanting (weeding and cleaning).- — 

Fairly fast growing and little cleaning will be requir- 
ed after the first year. 

12. Tending. — 

13. Diseases and pests.— None noticed yet. 

14. Rate of growth.— Fast. Average rate of growth in plan- 

. tations at Takdah, Darjeeling Division, at an eleva- 
tion of 5,500', is as follows : — 1st year — 1/ — 2" ■ 2nd year 
— *3' — 6" ; 3rd year — 8'. 

Stem .analysis of a tree at Merong block, Kalimpong 
Division, at an elevation of 5,800' , gave a girth of 
i y a height of 106', and a volume of 126 c.ft. down to 
8" in diameter in 54 years. 

15. General remarks. — Is fast growing, produces good box- 

planking timber, and is also a good firewood. In 
localities suited to it should be used to replace utis , 
Vide paragraph 15 under Alnus nepalensis. It is 
suggested that it should not be grown pure but in 
alternate lines with a slow growing shade bearer. 
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Maohilus edulis ( Lapche kawla — Nep.). 

1. Locality. — In hills from 4,000' to 8,000', best from 5,000' 

to 7,000'. 

2. Seed time . — November-December to first week of January. 

Seeds about every three years. 

3. Weight of seed . — Fruits are large. 13 seeds to the lb. 

4. Method of collection of seed. — Fruits are collected from 

trees by lopping branches or from the ground; in the 
latter case the ground under mother trees should be 
cleaned and seed collected every day to avoid damaged 
seed. Care should be taken to watch for the fruiting 
time as both man and deer are very fond of the fruits. 
Fruits turn black when ripe. 

5. Method of treating seed.— Fruits are heaped in the shade 

to allow the outer coat to rot.* Seed is then washed, 
tested and dried in the sun for 2 or 3 days. 

6. Method of seed storage. — Can be stored in a pit until 

February-March. 

7. Sowing ^method and quantity of seed). — In Darjeeling 

Division it’ is sown direct in thalis 6' x 6' in March- 
April, 2 to 3 seeds to a ihali ) or dibbled in lines 0' apart 
the seed being 6" apart in the lines. 4 to 6 bags of seeds 
per acre are required for line sowing. In the Nursery 
is sown in February in shaded beds 3" x 3". 89 lbs. of 

seed are required per kamra. 

8. Germination {time, percentage , etc.). — Germination irre- 

gular. Starts in one month and continues up to 6 
months giving 50 per ' cent, success. 

9. Treatment in nursery. — Should be pricked out as soon as 

the seedlings are big enough to handle and kept in the 
nursery until the second rains. At lower elevations no 
pricking out is necessary and may be put out in July 
of the same year. 

10. Method of transplanting . — Transplanted at stake tyxty 

in the first or second rains when from 8* to 12 ff in 
height entire with a handful of earth round the roots. 
In Darjeeling Division seedlings have been collected 
from the natural forest in June when about 9 # to V 
high, and transplanted direct in the plantation 6'x 6' 
with success. These seedlings died back after trans- 
planting and then gave out a shoot up to 4 ; in height 
after a year in the plantation. 

11. Treatment after transplanting (weeding and cleaning ). — 

Frequent weedings and cleanings are necessary up to 
the third year as growth is slow at first. 



12. Tending . — 

1$. Diseases and pests . — It is reported to die back on southern 
slopes in winter. Seed is eaten by man, and deer have 
been reported to dig* up seed in the plantation. 

14. Rate of growth - . — Comparatively fast after the first few 

years. The following” is the rate of growth in planta- 
tions at Takdah, Darjeeling Division, at an elevation 
of 5,500' : — 1st year — 11"; 2nd year — 1' — 3"; 3rd year 
— 2'; 4th year— 3'. In Lopchu I plantation, Darjee- 
ling Division, at an elevation of 5,500', a tree was 
found to be 48' high and 2 ' girth in 19 years. 

Stem analysis of a tree at Lingding, Darjeeling, at an 
elevation of 5,000^ gave a girth of 6' — 10", height of 
100', and a volume of 143 c. ft. down to 8" in diameter 
in 72 years. 

15. General remarks . — From observations it has been noted 

that this species grows very straight and does not 
branch even when comparatively isolated. It also 
grows to a very large size and its timber is quite valu- 
able. It is suggested that this species might be tried 
on a larger scale than is at present done. Direct sowing 
in the hills between elevations of 4,000' to 6,000' is re- 
commended. Care should Ibe taken to watch for good 
seed years when as much seed as possible should be 
collected. Might be suitable for growing in alternate 
lines with fast growing light demanders. 


Machilus gammieana (Laid Kawla— Nep,). 

1. Locality , — In the hills from 5,000' to 8,00CK, best between 

6,000' and 7,000'. 

2. Seed time. — Novemlber-December. Seed years occur only 

about every five years. 

3. Weight of seed . — 128 seeds to' the lb. 

4. Method of collection of seed . — The fruits are large and 

are collected from- the ground. Care must he taken to 
watch for the fruiting time as barking deer are very 
fond of the fruits. Ground v ound the mother trees 
should be cleaned and fruits collected daily to avoid 
damaged seeds. 

5. Method of treating seed . — Seeds are kept in a pit to rot 

the outer covering. They are then taken out after a 
month and a half to two months for cleaning and 
testing. 
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6. Method of seed storage . — Can be stored in a pit up till 

March. 

7. Sowing (method and quantity of seed), — Direct sowing in 

March-April in thalis 6' x 6', 1 to 2 seeds to a tkali, is 
the usual practice. If sown in the nursery seeds are 
dibbled 3" x 3"* in unshaded beds in February. 

8. Germination (time, percentage , etc,). — Germination 

begins from 4 to 6 weeks and may continue for 5 
months. If seeds are tested in water before sowing 90 
per cent, germination should be obtained. 

9. Treatment in nursery. — Pricking out should be done as 

soon as the plants are big enough to handle and kept in 
the nursery until the beginning of the second rains. 

10. Method of transplanting. — Transplanted entire 6'x6' 

with or without a handful of earth round the roots 
during the second rains. Has been put out pure, or 
mixed with kapasi , huh, and phalant in order to get 
out a larger area under this species. 

11. Treatment after transplanting (weeding and cleaning ). — 

Frequent weeding and cleanings are necessary up to 
the third year as the growth is slow. 


IS. Tending . — # 

13. Diseases and pests . — Fruits are eaten by barking deer. 

Young seedlings are also liable to be browsed by hark- 
ing deer up to the third year. 

14. Rate of growth . — Growth for the first five years is slow. 

At Bagora, Kurseong Division, at an elevation of about 
7,000', the rate of growth in plantations*is as follows : — 
1st year — 5"; 5th year — 4'. 

Sample Plot No. 8 of Darjeeling Division at Simkona, 
at an elevation of 7,000', gave an average diameter of 
105* and height of 48' in 38 years, and diameter of 
4-8" and height of 41' in 25 years. 

Stem analysis of a tree at Lepchajagat, Darjeeling 
Division, at an elevation of 7,000', gave a girth of 
7' — 6", height of 104', and a volume of 123 c. 1‘t. down to 
8" in diameter in 74 years. 

15. General remarks . — Best timber of the kawlas. Great 

care should be taken to watch for good seed years, when 
as much seed as possible should be collected. Might 
he suitable for growing in alternate lines with fast 
growing light demanders. 
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Magnolia campbellii ( Ghoge chanp — Nep.). 

1. Locality . — 7,000' to 10,000' elevation. 

2. Seed tim e. — Flowers in April, and the seed is ripe in 

October-November. 

3. Weight of seed . — 400 seeds to the ounce. 

4. Method of collection of seed. — Fruits are collected from 

the tree when ripe. 

5. Method of treating seed . — Fruits are spread out in the 

sun to open. Seed is then removed by thrashing 1 and 
washed, and afterwards dried in the sun for several 
days. 

6. Method of seed storage. — May be stored in bags in a dry 

place for a few months. 

7. Sowing (method and quantity of seed). — Seeds are sown in 

the nursery in shaded beds in January. 

8. Germination (time, percentage, etc.). — Germination 

normally starts in 5 months but may take up to 15 
months to complete, with 50 per cent, success. 

9. Treatment in nursery. — Sown in shaded beds in January 

covered with V 1 leaf mould and pricked out 4" x 4" into 
unshaded beds when the plants are 6" high. 

10. , Method of transplanting . — Transplanted at the beginning 

of the second rains when plants are about 15" to 18 y ' 
high. 

11. Treatment after transplanting (weeding and cleaning ). — - 

12. Tending . — 

13. Diseases and pests. — Does not appear to have been 

attacked by game or insects. 

14. Rate of growth. — 12 ff at the end of first year and after- 

wards moderately fast. 

15. General remarks. — Not a valuable species, but may be 

useful for filling up blanks in plantations at higher 
elevations where the choice of species is limited. 


Meliosma thomsonl (Sindure dabdabe— Nep.). 

1. Locality . — Middle hill forests. Commonest about OjOOO'. 

2. Seed time. — September. 

3. Weight of seed . — 90 seeds to the ounce. 

4. Method of collection of seed . — Fruits when they turn red 

are collected from the tree by lopping branches. 



5. Method of treating feed. — Fruits are laid in a heap to rot 

aad seeds are then removed by hand and washed. Seeds 
are dried in the sun for a few days. 

6. Method of seed storage. — Not stored and seeds are sown 

as soon after collection as possible. 

7. Sowing ( method and quantity of seed). — Seeds are sown 

broadcast immediately after collection in shaded nursery 
beds. 

8. Germination ( time , percentage , etc.).—f Germination starts 

in about 5 weeks and is complete within 4 months giv- 
ing 40 per cent, success. 

9. Treatment in i nursery . — Standard method of weeding and 

watering. Seedlings should be pricked out into shaded 
beds as soon as they are big enough to handle. 

10. Method of transplanting. — Transplanted 6' x 6' entire 

with a handful of earth round the roots in the first 
rains when about 7" high. Winter transplanting of 
the seedlings in the first cold weather after stripping 
the leaves gave cent, per cent, success. 

11. Treatment after transplanting ( weeding and cleaning). — 

Usual weeding and cleaning. 

12. Tending . — 

13. Diseases aa\d pests. — -None noticed yet. 

14. Rate of growth. — The rate of growth at an elevation of 

5,500 / is 2 ' in first year. 

15. General remarks. — This species when sawn up is often 

mixed with that of toon by contractors. 

Mesua ferrea (Nageswar — Beng., Nagesuri — Nep.). 

1. Locality, — Evergreen forests of the Chittagong Hill 

Tracts mainly in the Kasalong Range, and sporadically 
in the Chittagong district on cool and shady aspects. 
Soil clayey loam to loam, elevation up to 200'. Also 
occurs sparingly in the plains forests of Northern 
Bengal chiefly between Neora and Jaldhaka rivers in 
the Dua^s. Regeneration is good near mother trees. 

2. Seed time . — Middle of July to beginning of September. 

In Southern Bengal the best time of collection is at 
the end of .August. 

3. Weight of seed. — 130 seeds to the lb. 

4. Method of collection of seed . — Mature fruits are collected 

from the tree or from the ground. 
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5. Method of treating seed. — Fruits are spread out in the 

sun until they dehiscefc Seeds are then collected and 
dried under shade. 

6. Method of seed storage. — Seeds will keep for a year. They 

can he stored in gunny bags, and should he spread out 
occasionally under shade and examined for insect 
attack. 

7. Sowing (method and quantity of seed [). — Direct sowing in 

lines 6' apart, 2 rows of seeds to each line, has been 
successful in the Silvicultural Garden at Hazarikhil, 
Chittagong Division. Experiments have shown that 
this species is extremely 'sensitive to drought especially 
during the first two years, Boga-medeloa should he 
sown in between the lines exactly as described under 
paragraph 7, Dichopsis polyantha. In the nursery seeds 
are dibbled on their edges 3" x 3" in shaded beds to a 
depth equal to the thickness of the smallest diameter of 
the seed and are covered with a thin layer of earth. 
Seven pounds of seed per kamra will suffice. Seeds 
should be sown both direct in the plantation and in the 
nursery as soon after collection as possible. 

8. Germination (time, percentage , etc.). — Germination is ex- 
c cellent, begins in 10 days and is complete within about 

2 months. Ninety to 95 per cent, germination has been 
recorded both in shaded and unshaded beds and 75 per 
cent, with direct sowing under shade of hoga-medeloa. 
Condition of growth is slightly better in the shaded 
bed than in the open. 

9. Treatment in nursery. — Pricking out 4" x 4" should he 

done in shaded beds as soon as plants are big enough to 
handle. No special treatment is required except the 
standard method of weeding and watering. Manuring 
with leaf mould will help, but is not essential. 

10. Method of transplanting . — Transplanting 6'x6' with 

balls of earth in the second rains has been done on 
a small scale with success. Experiments are now being 
carried out to see if stump-planting* will he successful. 
Boga-anedeloa should he sown in between the lines of 
thalis in the first year. 

11. Treatment after transplanting ('Weeding and cleaning ). — 

12. Tending . — Boga-medeloa should he tended as laid down 

f under paragraph 12, Dichopsis polyantha. 
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13. Diseases and pests . — Rats damage seedlings in the nur- 

sery. In the Khumani forest, Ealimpong Division, 
trees were found to have been attacked by a fungus, but 
the attack was very limited. 

14. Rate of growth . — Slow. 1st year — 1'; 2nd year — 2' — 6"; 

3rd year — 3' — 6". 

15. General remarks . — Has only been tried in the Silvicul- 

tural Nursery and Garden at Hazarikhil on a small 
scale. Cleaning of lines should not be done during the 
cold and hot weathers and weeds should be left to shade 
the soil. It should only be put out on lower slopes and 
bottom of ridges on cool north and east aspects. Direct 
sowing in lines 6' apart, 2 rows of seeds in each line, 
appears to be the best method and is recommended in 
preference to transplanting. 

This species might be useful for undersowing or plant- 
ing as from observations in the natural forest at Maini- 
mukh it appears that young regeneration can persist 
under shade for many years. Might also be tried in 
alternate line mixtures with fast growing light de- 
manded. Is a useful species for sowing up blanks in 
the current year’s plantation as it seeds late. 


Michelia champaca (Chanp — Nep.). 

1. Locality . — Plains forests of Northern Bengal up to 3,000'. 

Grows well in sal forests. Also found scattered in the 
evergreen forests of the three Chittagong Divisions, 
Will not stand, water-logging and prefers a well-drained 
soil as is required for sal. In fact appears to be even 
more sensitive than sal to water-logging, and should 
therefore only be put out on the highest ground. Good 
regeneration is often to be found around mother trees. 

2. Seed time. — August-September. It is reported that seeds 
collected eaily in August germinate badly, the best time 
to collect being from the end of August to the begin- 
ning of September. It is interesting to note that a 
tree at Matelli (Jalpaiguri Division), and trees at the 
Range Office, Baraiyadhala (Chittagong Division), 
flower throughout the year. Seeds have been collected 
at Matelli in March, and at Baraiyadhala in Mareh- 
April and August-September, and germination with 
each of these collections has been successful. 

Weight of seed . — IT to 20 lbs. of fruits give 1 lb. of clean 
seeds. 406 seeds per ounce. 


3 . 
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4. Method of collection of seed . — Mature trees are usually tall 

and have to be climbed and Bmall branches containing' 
clusters of fruits lopped. Fruits, when ripe, turn 
greyish brown in colour and start to dehisce exposing 
the red pulp. Another indication of ripeness is when 
the parrots begin to feed on the fruits and the fallen 
seeds appear red. Seeds should not be collected from 
the ground as they are usually found to be insect- 
attacked. * 

5. Method of treating seed. — Fruits are Leaped in the shade 

for 2 or 3 days until they open. Seeds are then remov- 
ed by gentle thrashing. The red pulp is washed off 
in water. Seeds are spread under shade to dry, and 
never in the sun. At the time of washing, water test 
should be carried out and had seeds rejected, 

6. i Method of seed storage . — Seeds cannot be stored and 

should be sown as soon after collection as possible. 
It is reported that after 7 days 10 per cent, of the 
seeds, and after a fortnight 40 per cent., failed to stand 
the water test. 

7. Sowing (method and quantity of seed). — Seeds too late for 

direct sowing and is therefore sown in nursery beds 
under shade, either broadcast or in drills, 3" to 4" apart, 
f with a small quantity of earth sprinkled over the seed. 
Thatch grass or brushwood may sometimes be vspread 
over the beds to hasten germination. Seeds should he 
mixed with red lead, before sowing to prevent attack 
by red ants and rats. Approximately 2J lbs. of clean 
seeds should be sown in the nursery to provide suffi- 
cient plants to plant up an acre, 6'x 6\ Experiments 
have been carried out with direct sowing in thalis , 3 
or 4 seeds to a thali , with seeds collected early, results 
so far are not promising and direct sowing is not 
recommended. 

8. Germination (time, 'percentage , etc .). — Germination starts 

in 10 to 14 days, and may continue up to several 
months. Germination is usually good, from 70 to 80 
per cent. 

9. Treatment in nursery. — This species grows very quickly in 

the nursery and so, often becomes difficult to trans- 
plant. It is therefore necessary to retard the growth 
as much as possible. Beds should not be manured 
heavily and in fact in some Ranges no manure is UBed 
at ail. Watering may he done fairly frequently up 
to the time of germination but afterwards the beds 
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should only be kept just moist and watering- once" a 
week is usually sufficient. Shades may be removed 
with advantage when seedlings are established as they 
tend to draw the plants up. In some Ranges, sowing 
is done thinly in the nursery beds to avoid pricking 
out. The writer is of the opinion that pricking out 
should always be done, 4**4* or B^xG* as it helps to 
check the height growth and results in a bushy root- 
system, the latter being a most important point as this 
species is very sensitive to transplanting. In fact it is 
suggested that pricking out might be done twice. An 
experiment in Kurseong Division showed that plants 
pricked out once were 1' — 3" high t and those pricked 
twice only 8" high in 6 months. 

10. Method of transplanting. — Transplanting is done in June 

at the break of rains. The seedlings are sensitive and 
great care must be taken not to damage the roots. 
Planting holes should be deep and the roots must not 
be doubled up. In some Ranges transplanting is done 
with balls of earth and in others with only a handful 
of earth round the roots. There is no doubt there are 
fewer casualties with ball planting, but success mainly 
depends on the weather; provided the day is cloudy 
and the ground wet entire planting with a handful 
of earth is successful. Winter planting of 16 months' 
old plants after stripping the leaves has not proved a 
success; whereas winter transplanting with balls of 
earth in December- January with seedlings about 4* 
high taken from the pricking out beds from seeds sown 
in August has been very successful, and is an extreme- 
ly useful method for filling up blanks in the first cold 
weather. The practice is to shade these young 
plants on the southern side by fixing up a couple of 
crossed cotton stalks about V — 6" long and placing a 
handful of paddy stalks against them. This prevents 
the young plants being killed during the hot weather 
at the end of February to beginning of April and costs 
nothing, the villagers erecting them at the time of 
winter cleaning. The results on a large scale under 
this method have given cent, per cent, success. Root 
and shoot cuttings of 2-year old nursery plants have 
been done with success, but as each stump gives forth 
numerous shoots which have to be pruned, this method 
is not recommended. 

11. Treatment after transplanting ( weeding and cleaning ). — 

Thalis should be tullied ; up once or twice during the 
rains, as the species is very sensitive to water-loggings 
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and if water is allowed to accumulate in the thali the 
plants die off. From observations it has been noticed 
that the majority of casualties, after plants appear to 
t>e established, is due to this. 

12. Tending. — Ckahp closes up within 2 or 3 years, and little 

weeding or climber pulling is required after this age. 
Grows quickly and thinning is usually required in 
well-stocked plantations in the fifth year. A heavy 
thinning may be done as plants respond very quickly. 
There is no danger of forking as even isolated plants 
clean themselves of branches, and there is little fear 
of damage by climbers as these have usually been kept 
under by the dense shade of the past 3 years. Thin- 
ning of this species has been the subject of a separate 
note. 

13. Diseases and pests. — All chahp plantations of Northern 

Bengal have now been more or less severely attacked by 
the pest, Urostylis punctigera. A small number of 
these insects pass the cold and hot weathers in an 
adult stage on the young charip . As soon as the first 
showers start in April-May, these insects start to breed 
and by July-August adults, imagoes of all sizes and 
eggs are found on the tree at the same time. These 
cluster round the axils of branches and stem starting 
from the crown, and suck the juice, thus arresting the 
flow of the sap. Leaves begin to wither and branches 
fall off. The pest is not selective, and once it is noticed 
usually all the trees are found to he attacked. Has 
been known to kill off plants up to 4 years of age in one 
season’s attack, but more often trees are attack- 
ed year after year killing back the leading 
shoot annually thus gradually weakening the 
tree until it dies. Another pest (identified as 
Thysanoptera) which causes the browning and 
dying off of leaves and twigs, has been noticed 
in some plantations but it appears to do little damage, 
and the plants recover. Deer damage the bark and 
browse the young plants. Is easily damaged by fire 
and so should not be inter-mixed in sal plantations 
that may be burnt. Seed is damaged by mice. 
Parrots eat the seed on the tree as soon as it ripens. 

14. Rate of growth. — Rapid. The following is the average 

rate of growth in plantations : — 1st year— 3' — 10" ; 2nd 
year — 8'; 3rd year — 12' — 3"; 4th year — IT — 9"; 5th 
year — 23' — 6". * 
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Sample Plot No. 11 at Rajabhatkhawa in Buxa Divi- 
sion, at plains level, gave an average diameter of 5-5" 
and height of 47' in 8 years. Stem analysis of a tree 
at Sanghai Road in Rajabhatkhawa Range, Buxa 
Division, at plains level, gave a girth of 9' — 1", height 
of 120', and a volume of 225 c.ft. down to 8" diameter 
in 60 years. 

15. General remarks. — Observations up to date indicate that 
it will not be possible to find feasible means for bring- 
ing the pest, U rostylis punctigera , under control. The 
timber of this species is valuable and it would not be 
advisable to give up growing it altogether. It should 
therefore be grown only in mixtures, and it is suggest- 
ed that it would be best to mix it sparsely in the groups 
of lines method with other species of roughly the same 
rate of growth^ In years when there is a shortage of 
plants it has been mixed in alternate thalis with kainjal 
in ord^t to plant up a larger area. This mixture so far 
has proved quite successful and the chanp as a rule 
gradually keeps ahead of the kainjal. 


Mlchelia Gxcelsa i Chanp— Nep.). 

1. Locality . — Found at elevations between 5,000' *o 9,000' 

grows best at 6,000' to 7,500'. Prefers a rich clayey 
loam and well-drained soil. Regenerates itself natur- 
ally in places where it falls on a good rich soil, and 
the under-growth is not dense. 

2. Seed time. — November-December. 

3. Weight of seed . — 25 lbs. of fruits give approximately 

1 lb. of clean seed. 300 seeds to the ounce. 

4. Method of collection of seed . — Fruits are collected from 

the trees by lopping branches when fallen seeds appear 
red. Fruits should not be collected from the ground, 
as they are usually insect-attacked. Seeds must he col- 
lected from mature trees as those from younger ones 
are reported to give poor germination. 

5. Method of treating seed . — Fruits are dried in the shade 

until they open and seeds are removed by gentle thrash- 
ing. The pulp is then washed off in water and the seed 
dried in the sun for 2 or 3 days. Water test for seeds 
should be carried out at the time of washing. 
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t). Method of seed storage . — Seeds can be stored for a couple 
of montlis in a dry ventilated shed after mixing with 
ashes. Can also be stored in a pit after mixing the 
seed with dry earth and ash, and the pit filled up with 
about 2' of earth. Great care must be taken to see 
that the ground is dry. Neglect of this point may 
cause a heavy loss. 

fT, Sowing (method and quantity of seed ). — Seeds are sown in 
shaded nursery beds^ about 4 lbs. of seeds per kamra will 
suffice. Brushwood and straw is sometimes spread over 
the bed to hasten germination and is removed as soon 
as germination starts. Seeds should be mixed with red 
lead to prevent damage by rats. Some Ranges sow 
immediately after collection and others in February 
and March" It is reported that if seeds are sown in 
December it is too cold to germinate and they only 
lie dormant until February-March. Seeds are either 
sown broadcast or in drills 3* apaft. 

8. Germination (time, percentage , etc .). — Germination is 

slow and starts in 4 weeks and may continue up to 2J 
months. Germination is usually poor from 25 to 40 
per cent. It is reported from the Kurseong Division 
that better results are obtained if seeds are sown in a 
completely new nursery site such as can be made in a 
clear-felling coupe. 

9. Treatment in nursery . — Nursery beds should be shaded 

and excessive watering should be avoided. Seedlings 
should be pricked out into shaded beds 3* x 3" when 
their third leaf appears and they are about 2" to 3" 
high. Shades should be removed from pricking out 
beds in the following April-May as soon as the danger 
from hail is over. 

10, Method of transplanting . — This species should never be 
grown pure and is transplanted either 6' apart in alter- 
nate lines with fast growing light demanders such as 
birch , utis } etc., or in quincunx (the centre plant) with 
species such as phalaht , kapasi , etc,, in June or July 
of their second rains entire with or without a 
handful of earth round the roots whan they are from 
12* to 15* high. Some Range Officers transplant with 
balls of earth but this does not appear necessary. 
Plants are sometimes kept in the nursery until June 
of the third rains especially at higher elevations. 
Transplanting of natural seedlings from the forest 
when 4' to 6' high is now done in most Divisions with 
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success, but some Range Officers report that such 
seedlings tend to become very branchy. In some cases, 
natural seedlings are pricked out and kept for a year 
in the nursery so as to prevent loss due to sudden ex- 
posure. Winter transplanting of 2-year old seedlings 
after stripping the leaves can be dons with 90 per 
cent, success. 

11. Treatment after transplanting (weeding and cleaning ). — 

Cars should be taken when weeding and cleaning to 
see that the young chanp plants are allowed to grow 
up in an intimate mixture with other species, no cop- 
pice or species that have come in naturally should 
therefore be cut out unless they are actually suppress- 
ing the growth of the chanp. 

12. Tending. — When thinning care must be taken to see that 

chanp , being the most valuable species, is not allowed 
to become pure with consequent retarded growth, and 
after thinning each chanp plant must he left intimate- 
ly surrounded by other species. In the existing pure 
plantations every effort must be made to encourage the 
introduction of miscellaneous species and the cutting 
of fodder should not be allowed in such plantations. 

13. Diseases and pests. — Seeds and young plants in the 

nursery are damaged by rats and squirrels. Deer 
browse shoots in young plantations. Suffers severely 
from frost damage at higher elevations. The larva of 
a moth, a species of Phasus , bores into the stem of 
young chanp. 

14. Rate of growth . — Fairly fast for the first five years and 

then slows down. At Poobong, Darjeeling Division, 
at an elevation of 6,500', the average rate of growth 
in plantations is as follows : — 1st year — 1' — 2" ; 2nd 
year — 3 r — 2" ; 3rd year — 5' — 5"; 4th year — 6' — 10 ff ; 5th 
year — 8' — V 1 . 

Sample plot No. 23 of Darjeeling Division at Passam- 
bing, at an elevation of 7,500', gave an average 
diameter of 11 *0" and height of 66' in 40 years. Stem 
analysis of a tree at Upper Babukhola, Kurseong Divi- 
sion, at an elevation of 7,000', gave a girth of 7' — 0", 
height of 80', and volume of 96 ;8 c.ft. down to 8" 
diameter in 118 years. 

15. General remarks. — Pure chanp plantations are silvicul- 

turally unsound. Trees look unhealthy, covered with 
moss, more often than not badly forked, and growth 
is extremely slow. On the 9 ther hand chaftp raised in 
mixtures in Hanson’s Coupes look extremely healthy 
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with good height growth and little or no forking. 
It looks its best when in intimate mixtures with such 
species as phalaht , Icapasi, kawlas, etc . Chanp will 
therefore not be grown pure in future and will be 
mixed in alternate lines /with fast growing light 
demanders, and at the same time the object should be 
to allow coppice regrowth, and any species that come 
in naturally, to form an intimate mixture with the 
chanp plants. Quincunx planting (chanp being in 
centre) with such species as phalant , kapasiy kawlas , 
etc., is also suggested, as a sound method of mixing. 
At higher elevations chanp should always be mixed 
with such species as utis, and birch as a protection 
against frost damage. 


Miohelia lanuginosa (Phmsre chahp—Ne p.). 

1. Locality. — Middle hill forests of northern Bengal from 

4,500' to 7,000'. Good regeneration is often to be 
found around mother trees. . » 

2, Seed time. — November-Deeember. Best time of collection 

is the first week of December at lower elevations, and 
f - the latter part of December at higher elevations. 
Good seed years are fairly regular. 

3, Weight of seed. — 207 clean seeds to the ounce. 

4. Method of collection of seed. — Fruits are collected from 

trees by lopping branches. Fruits turn reddish -orange 
as an indication of ripeness. 

6. Method of treating seed. — Fruits are dried in the sun for . 
a few days until they open. Seeds are extracted by 
band and the pulp washed off in water. Clean seed is 
then dried in the sun for a few days. 

6. Method of seed storage. — Seeds cannot be stored and 

should be sown as soon after collection as possible. 

7. Sowing ( method and quantity of seed) .—Seeds are sown 

in the nursery either broadcast or in dfills in shaded 
beds as soon after collection as possible. Five pounds 
of clean seeds per kamra will suffice. 

8. Germination (time, percentage, etc .). — Germination 

starts in about 4 months and is complete within 6 
months giving up to 60 per cent, success. 
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9. Treatment in nursery. — After sowing in the nursery brush- 

wood or grass is spread over the beds to hasten germina- 
tion. Usual standard method of weeding and water- 
ing. Pricked out 3 ff x 3" into shaded nursery beds in 
July when about 3" to 4" high. 

10. Method of transplanting. — At lower elevations seedlings 

have been transplanted in their first August when about 
3" to 4" high but these are considered rather too small 
to transplant. Usually transplanted 6' apart in the 
line in alternate lines 6 / apart with fast growing light 
denmnders. Transplanting is done with balls of earth 
or with a handful of earth round the roots in June of 
the second rains when about 1' — 6" high. Very easy to 
transplant and cent, per cent, success should be 
obtained. Transplanting should be done immediately 
on raising from the bed. Seedlings from the natural 
forest have been transplanted into plantations in July 
when about 4" high with complete success. 

11. Treatment after transplanting ( weeding and cleaning ). — 

Usual cleaning and weeding. Is fast growing and little 
cleaning should be required after the second year. 

12. Tending . — 

13. Diseases and pests. — None noticed yet. 

14. Rate of growth . — Comparatively fast, much faster than 

Michelia dxcelsa. The following is the rate of growth 
in the plantations at Algaiah, Pankhasari Bange, 
Kalimpong Division, at an elevation of 5,500': — 1st 
year — T ; 2nd year— -3' ; 3rd year — 7' ; 4th year — IT ; 
5th year — 20'. A 15-year old plant gave a height of 
50' and a breast-height girth of 2' — 4". Stem analysis 
of a tree at Dumsong, Kalimpong Division, at an 
elevation of 5,400', gave a girth of 6' — 8", a height of 
104', and a volume of 87 c. ft. down to 8" diameter in 
92 years. 

15. General remarks. — This species produces a fairly useful 

timber and gives an excellent fuel and charcoal. 
Besides being* [fast growing it can stand ai ifcerttain 
amount of shade, and excellent plantations have been 
raised in Kalimpong Division in alternate lines with 
such species as uti$ and birch. This mixture will pro- 
bably give s higher outturn per acre of timber and fuel 
than any other mixture at present put out. This 
mixture should (be grown on a larger scale in all hill 
divisions especially where there is a demand for fuel 



Mortis indica ( Sanu kimbu — Nep., Tut — Beng.)>. 

1. Locality. — Plains, foot-hills and lower-hills of Northern 

Bengal, up to 4,000'. Prefers & light sandy soil. 
Natural regeneration is fairly common. 

2. Seed times. — March-April. Best time of collection is first 

half of April. Good seed years appear to be annual. 

3. Weight of seed. — Eight pounds of fruits produce 3 ounces 

of clean seeds. 14,350 seeds to the ounce. 

4. Method of collection of seed. — Fruits are collected from 

trees by hand. Should never be collected from the 
ground as owing to its tasteful juice, seeds are more 
often than not insect attacked. Fruits turn purple aa 
an indication of ripeness. 

5. Method of treating seed. — Fruits are heaped in the shade 

to rot and then the pulp is removed by washing in water 
and seeds are dried in the sun for & few days. Also 
fruits may be pressed in a cloth and juice removed. 
Pulp is then dried in the sun for 3 or 4 days and when 
completely dry, rubbed by hand and seeds removed. u 

6. Method of seed storage. — Seeds 'may he stored in a well 

ventilated shed until ready for sowing in May. 

7. Sowing ( method and quantity of seed). — Seeds are usually 
c sown direct fairly thick in lines 6' apart in May. If 

sown in the nursery is sown thinly broadcast in shaded 
beds as soon after collection as possible. Four ounces 
of seeds per hamra will suffice. When sowing either 
broadcast or in the nursery seeds should be covered with 
a light layer of earth. 

8. Germination ( time , percentage , etc.) — Germinates in 3 

weeks and is complete within 3 months giving 40 per 
cent, success. 

9. Treatment in nursery . — Usual standard method of weeding 

and watering. Pricking out is not necessary as trans- 
plants are put out the same year. Shades should flbe re- 
moved some time before transplanting. 

10. Method of transplanting . — Transplanted successfully 

with balls of earth or a handful of earth round the 
roots in the first July when about 6* high. Winter 
transplanting in the first cold weather when 1' high 
gave cent, per cent, success. Stump planting with 15 
month old seedings in the second rains is completely 
successful. About 0-8* diameter at the collar is the 
maost .suitable size for 9tump3. Branch cuttings have 
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given cent, per cent, success and their rate of growth in 
the first year far exceeds that under any other method. 
For this reason this method is recommended for raising 
this species in areas where cuttings are available near 
by in the natural forest. Cuttings of branches 1' long 
and from Y' to 1" diameter are planted at a slant 10" 
below and 2" above ground, and give an average height 
of V and maximum of 12' at the end of the first rains, 
Cuttings are put out in lines 6' apart and 1' to 2 r apart 
in the line. When planting cuttings care should be 
taken that not more than 2" is left above ground, as 
observations show the longer the stem left above ground 
the more the number of shoots that will come up, neces- 
sitating heavy priming, 

11. Treatment after transplanting (weeding and cleaning ). — 

Experiments have shown that a slightly better germina- 
tion per cent, is obtained in direct sowing when carried 
out in conjunction with shade of boga-medeloa , but the 
difference is not sufficient to justify the use of a cover 
crop. Moreover, experiments show that a low shade 
crop such as boga-medeloa definitely retards its rate 
of growth. Shade crops are therefore not recommended 
with this species. 

12. Tending . — 

13. Diseases and pests. — None noticed. 

14. Rate of growth . — Fast, especially from branch cuttings. 

Rate of growth from direct sowing at Sukna in Kur- 
seong Division is as follows;- — 1st year — 3'; 2nd year — 
6'. Branch cuttings at Katambari, Jalpaiguri Divi- 
sion, gave an average height of V in one year. 

15. General remarks. — Not much is known about the silvi- 

culture of this species, but observations in the natural 
forest show that whereas the shade given by a 
low cover such as boga^m.edeloa is definitely harmful, 
on the other hand that given by a light canopied fast 
growing species would appear to be exactly what is re- 
quired. Experiments should be carried out to grow it 
in alternate lines with such species as Evodia melice- 
folia, sissoo, that give a very light canopy. Specimens 
of this timber have been sent to Debra Dun for report 
as to its utility for tennis rackets, hockey sticks, etc. 
If found suitable should be put out on a large scale on 
light sandy soil such as is found near the Mechi and 
Rehti rivers, in parts of the Kalimpong foot-hills, and 
the Raidak and Bholka forests of the plains of Northern 
Bengal. %■; . 



Moras laevigata ( Kimbu — Hep.). 

1. Locality. — Foot-hills up to 5,000' and sporadically on silt 

in the plains. Has not done well in the plains, best in 
the hills from 2,000' to 4,000'. Regeneration is seldom 
found in the natural forest. 

2. Seed time . — First half of April to second half of May. 

Seed years are irregular. 

3. Weight of seed. — 13,000 seeds to the ounce. 

4 . Method of collection of seed. — Fruits should be collected 

from the trees known to be fertile as apparently all trees 
are not fertile. Fruits should be collected by lopping 
small branches containing clusters of fruits. 

6 . Method of treating seed. — Fruits are heaped in the shade 
and allowed to rot for 5 to 6 days. Fruits are then 
washed in water and the small seeds are separated by 
hand and dried in the sun. 

6 . Method of seed storage, — Can be kept in a dry ventilated 

shed until May-June. 

7. Sowing ( method and; quantity of seed). — Observations 

show that pure plantations are silviculturally unsound 
In the plains and foothills the method now is to mix a 
c handful of seed in a bag of mixed chihrase and panisaj 
seeds. The kimhu conies up widely scattered in the 
lines and looks extremely healthy, and being a faster 
grower than the other two species, is kept clean by 
them, with the result that stems grow straight with few 
branches. Seed is minute and direct, sowing is 
impossible on slopes. At higher elevations vseeds are 
sown broadcast in shaded nursery beds as soon after 
collection as possible. 

8. Germination (time, percentage , etc.), — Good, about 60 per 

cent, success witbin 5 weeks. 

0 . Treatment in nursery. — Usual method of weeding and 
watering. At lower elevations seeds are pricked out 
¥ x 4 ff into shaded beds as soon as they are big enough 
to handle, and if sowing has been done immediately 
after collection plants should be big enough to put out 
in August of the first rains. At higher elevations 
plants will have to he kept until the second rains. 

10. Method of transplanting. — At lower elevations plants are 
transplanted 6' x 6' entire with a handful of earth round 
the roots in August of the first rains. Winter trans- 
planting can he done successfully in the first cold 
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weather. Stump planting in the second rains is alsc 
very successful. At higher elevations seedlings are 
transplanted 6' x 6' with balls of earth in the second 
rains. At an elevation of 5,000' -winter transplanting 
with balls of earth in the first cold weather gave cent, 
per cent, success. This species has a fibrous root and is 
easy to transplant. 

11. Treatment after transplanting (weeding and cleaning ). — 

Grows fairly quickly, so little cleaning is required after 
the second year. 

12. Tending. — Requires thinning in the fifth year in well- 

stocked plantations. 

13. Diseases and ■ pests. — Very susceptible to damage by 

game. Young trees 5 years old have been often found 
attacked Iby the larva of longicorn beetle. 

14. Rate of growth. — Fast growing. The average rate of 

growth in plantations in the Tista Valley Range, 
Darjeeling, is as follows: — 1st year — 7'; 2nd year — 0 ; ; 
3rd year — 12'; 4th year — 15' ; 5th year — 18'. At an 
elevation of 5,500' — 1st year — 1' ; 2nd year — 2' — 9". 

15. General remarks . — 


Phoebe attenuata (Angare — Nep.) 

J. Locality. — Lower hill forests of Northern Bengal upto 
4,000'. Common east of the Tista, especially in the 
Kalimpong foothills. Is chiefly found in moist and 
shaded places. Regenerates itself easily under shade. 

2. Seed time. — July. Best time of collection is third week 

of July. Seed years are irregular. 

3. Weight of seed. — 700 fruits to the lb. 65 clean seeds to 

the ounce. Three and half pounds of fruits produce 
1 lb. of clean seeds. 

4. Method, of collection of seed. — Fruits are collected from 

the trees by lopping branches. Fruits turn black as an 
indication of ripeness. 

5. Method of treating seed. — The fruits are buried in a pit 

for 2 or 3 days in order to rot the pulp . The pulp is 
then washed off by- band in water, and seeds are dried 
in the shade for a few days. 

6. Method of seed storagS. — Seeds are not stored and are sown 

as soon as afte# collection as possible. 
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7. Sowing ( method and quantity of seed ). — Is a shade bearer 

and cannot stand direct exposure to the sun in its 
younger stages and must be raised in conjunction with 
shade, either with hogasmedeloa or in alternate lines 
with a fast growing light demander, the latter method 
being preferred. If sown direct with bogasmedeloa , the 
boga-medeloa should Ibe sown in 1' wide lines 6' apart 
in May-June of the same year in order to afford shade 
to the young plants. Angari i v s then dibbled midway 
between lines of boga-medeloa, 2 rows of seeds to each 
line, the seeds being 4" — 6" apart in the row. Direct 
sowing has not so far proved satisfactory and trans- 
planting is the method recommended for raising this 
species. Seeds must be sown immediately after collec- 
tion. In the nursery is dibbled 3* x 3" in shaded beds 
immediately after collection. Two pounds of seeds per 
hamra will suffice. 

8. Germination {time, percentage, etc .). — Germination gives 

65 per cent, in shaded beds and only about 5 per cent, 
in unshaded beds. Starts in a month and is complete 
within 4 months. 

9. Treatment in nursery . — Standard method of weeding and 

watering. Pricking out should be done into shaded 
beds as soon as plants are big enough to handle. 

V 

10. Method of transplanting. — Boga-medeloa must be put out 

in V wide lines in May of the same year as transplant- 
ing is done. Angari is then transplanted 6' *6' with 
balls of earth in June of the second rains when about 
S ,f high. Winter transplanting between lines of boga- 
medeloa in December of the first yejfthas given 90 per 
cent, success. Experiments with sfllmp planting have 
so far been a failure. If put oitf in alternate line 
mixtures with fast growing light demanders is trans- 
planted 6' apart in its line, the other species forming 
the mixture having been sown earlier on in the same 
year. 

11. Treatment after transplanting ( weeding and cleaning ). — 

Although angare requires a fairly heavy shade during 
the first year, experiments have shown that a too heavy 
shade from the second year onwards definitely retards 
its rate of growth. During the first rains care should 
be taken to lop the branches of boga-medeloa over- 
topping* the lines so as to give a diffused light 
to the angari. A thinning to single stems 3/ to 4' 
apart before the second rains, and to 6' apart before 
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the third rains appears to be the most satisfactory 
treatment. Boga-medeloa may be, if considered advis- 
able cut out before the fourth rains as the plants 
should be fully established by that time. 

12. Tending . — 

13. Diseases and pests . — Nothing noticed up to date. 

14. Rate of growth . — Comparatively slow. Rate of growth in 

plantations at Sukna, Kurseong Division, is as fol- 
lows: — 1st year — 4" ; 2nd year — 1' ; 3rd year — 3'; 
4th year — 4'. 

15. General remarks . — This species should not be put out pure 

and it is recommended that it should be put out in 
alternate lines with fast growing light demanders. 
Small scale experiments in alternate line mixtures with 
panisaj in the Ealimpong Division show distinct 
promise. 

Phoebe hainesiana (Bonsum — Assam.). 

1. Locality . — Found chiefly in Upper Assam in the 

riverain tracts and plains just above flood level; in 
forests of a wet-mixed and evergreen type on the 
heavier soils varying from sandy loam to clay. Is also 
found as high as 5,000' in the Naga hills, on banks of 
rivers where it grows to a large size. Is a shade- 
bearer and young seedlings are killed ofl by prolonged 
exposure to the sun in the hot weather. Is reported to 
be found in the Tista Valley Range, Darjeeling Divi- 
sion, and also in the Merong Block, Ealimpong 
Division. 

2. Seed time.-r September-October ; best time to collect seed 

is the end of October. 

-3. Weight of seed . — 456 clean seeds to the lb. 

4 Method of collection of seed.— Fruits are not usually col- 

lected until they have been on the ground at least a 
month, as by that time bad seeds will crumble up and 
good ones can be sorted out. There is no fear of the 
seed germinating as these seeds have usually a resting 
period of over 2 months. 

5 Method of treating seed . — In Assam fruits are spread out 

in a dry cool place for about 14 days to let the fleshy 
outer covering dry up. From observations under para- 
graph 7, it would appear fruits should be heaped under 
shade to allow the pulp to rot, seeds then washed and 
dried under shade. 
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6. Method of seed storage . — Seeds are usually received from 
Assam at the end of September to the beginning of 
October and sown immediately on receipt. Assam 
reports that after 3 months germination per cent, was 
reduced to under one-third. At Sukna seeds were kept 
in a well-ventilated shed with a view to experimenting 
with direct sowing; seeds were examined in April and 
none were found fit for sowing. 

7. Sowing (method and quantity of seed). — Sown in shaded 

beds by dibbling 4" x 4" immediately on receipt. 
Before sowing water test should be carried out. Pulp 
should be washed off before sowing. An experiment 
showed that clean seed started germinating after 7 
weeks and uncleaned after 3| months. Germination 
per cent, of the clean seed was 80 and the uncleaned 52. 

8. Germination ( time i percentage , etc.). — Germination com- 

mences after 7 weeks and continues up to 5 months. 
Germination per cent, good, up to 80 per cent. 

9. Treatment in nursery. — No special treatment except the 

standard method of watering and weeding. Shades 
should never be removed from the beds. Pricking onf- 
is not necessary. 

10. Method of transplanting . — Is a shade bearer and cannot 

stand direct exposure in its younger stages. Boga- 
medeloa must therefore be put out in the same year in 
order to afford shade to the young plants. Boga- 
medeloa must be put out in V wide lines in May of 
the first year in place of field crops. Bonsum is trans- 
planted with balls of earth in June when 8 months old 
and about high in between the lines of boga-medeloa. 
This method has given 90 per cent, success. Winter 
transplanting with balls of earth in the first cold 
weather in between the lines of boga-medeloa was com- 
pletely successful. Stump planting of seedlingvS in the 
second rains in between the lines of boga-medeloa gave 
80 per cent, success. 

11. Treatment after transplanting ( weeding and cleaning ). — 

During the first rains care should be taken to lop the 
branches overtopping the lines so as to give diffused 
light to the young bonsum plants. A thinning to single 
stems should he carried out in the boga-medeloa both 
before the second and third rains in order to let in more 
light. After thinning before the third rains the boga- 
medeloa stems should stand 4' to 6' apart in the lines. 
Boga-medeloa may be, if considered desirable, cut out 
before the fourth rains as the plants should be fully 
established by this time. 
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12 . 


13. 


Tending.— It appears that the seedlings cannot stand 
suppression from short grass and weeds, which must be 
cleaned from the thalis immediately they begin to over- 
top the seedlings. 


Diseases and pests.— The fruits are often penetrated by 
small larva. Seeds are eaten in the nursery by nor- 
cupmes and rats. J * 


14. 


15. 


Rate of growth.— Fait. The following is the rate of. 

growth in plantations at Sukna, Kurseong Division at 
an elevation of 500':— 1st year— 7"; 2nd year— 1'— 8" ■ 
3rd year— 4— 8"; 4th year— 9'; 6th year— 13'. 


General remarks .— It appears to be a useful species for 
putting out on soils a little too heavy and damp for 
sal. In Northern Bengal is very useful for putting 
out in areas where there are no taungya villagers, i.e., 
m regular plantations, as no field-crop is required’, and 
boga-medeloa can be sown in April before trans- 
planting. The Forest Economist reports from Dehra 
Dun that the timber of this species is in most respects 
superior to teak. Has only been tried with boga- 
medeloa as a shade crop. It is suggested that it should 
be useful for putting out in alternate lines with fast 
growing light . demanders and experiments with this 
method of mixing should be carried out. 


Pinus longifolia (Chir— Hind.). 

1. Locality . — Badamtam Block, Darjeeling Division, and in 

Sikkim. It grows well from 1,000* to 3,000^ elevation. 
Also put out as an exotic at Kundong, Kurseong Divi- 
sion. 

2. Seed time. — April- June. Best time of collection is latter 

part of April. 

3. Weight of seed . — 54 lbs. of cones give \\ lbs. of clean 

seeds. 250 seeds per ounce. 

4. Method of collection of seed .— Cones are collected from 

the trees and dried in the sun. The scales then open 
and seeds are shaken out. 

5. Method of treating seed . — No special treatment required. 

6. Method of seed storage . — Seeds can be stored in a well- 

ventilated room until the following April. 
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T. Sawing (method and quantity of seed). — Seeds are usually 
sown direct broadcast in lines 6' apart. If sown in the 
nursery, are sown broadcast in shaded beds and covered 
with a thin layer of leaf mould. 1| lbs. of seeds per 
hamra will suffice. Should be sown as soon after col- 
lection as possible in order to get plants big enough to 
put out in the first rains. 

8. Germination (timet percentage,, etc.). — Germination is 

good, up to 90 per cent, and occurs within 8 to 10 
days. 

9. Treatment in nursery. — The seedlings are pricked out 

3 7/ x3 7/ in the middle of June into shaded beds. 

10. Method of transplanting. — When about 4 7/ to 6" in height 

seedlings are transplanted in August of the 1st year 
6 7 x 6 7 in thalis . 

11. Treatment after transplanting (weeding and cleaning).— 

This species appears to do better with a little shade 
when young. For this reason when cleaning, the soil 
should not be exposed and weeds that are not actually 
interfering with the plants should be left to afford 
shade. 

12. Tending . — 

13. * Diseases and pests. — 

14. Rate of growth. — 

15. General remarks . — 


Podocarpus neriifoJia (Banspatta— Chitg.). 

1. Locality . — In Northern Bengal the tree is rare. Has 
been found in the wet mixed forests of Dalka in the 
plains of Kurseong Division and up to a height of 
5,000'. Groups of trees are to be found in Sivoke 
hills, Mongpong and Lopchu. Is to be found scat- 
tered in the evergreen forests of the Kasalong Reserve, 
Chittagong Hill Tracts Division, up to 1,000' eleva- 
tion both on sandy soil and clayey loam. Also associat- 
ed with Dipterocarpus costatus in the forests of the Oox y s 
Bazar Division, especially between Whykheong in the 
Teknaf Range and Ukhia in Rezu Range. Again found 
sporadically in Joarinalla block of Garjania Range. 
Reproduces itself naturally around mother trees. 
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2. Seed time. — January-February. ' Second week of Feb- 

ruary is the best time for collection. Seed years ase 
irregular. 

3. Weight of seed. --22b fresh fruits to the lb. 320 fruits 

to the lb. 6 weeks after collection. 

4. Method of collection of seed.- — Fruits are collected from 

the trees by lopping branches, also from the ground. 

5. Method of treating seed. — No treatment is necessary as 

it is extremely difficult to remove the pulp without 
damaging the seed, 

6. Method of seed storage . — Seeds have kept fairly well for 

6 weeks in a dry ventilated shed but after this deterio- 
rates very rapidly. Storing of seeds is not recom- 
mended. 

7. Sowing (method and quantity of seed).— As seeds cannot 

be stored until the break of the rains direct sowing is 
impossible. Seeds should be dibbled 4" x 4" in shaded 
nursery beds as soon after collection as possible. Seeds 
should he dibbled at a depth equal to the smallest 
diameter of the seed. 2 lbs. of seeds are required per 
hamra. 

8. Germination (time, percentage , etc.). — Germination is 

slow and difficult. It commences in two months and 
may not be complete for eight months. Germination 
in shaded beds has given 40 per cent, 'and in unshaded 
beds only 8 per cent. 

9. Treatment in nursery. — Standard method of weeding and 

watering. 

10 Method of transplanting.— Has been transplanted with 
balls of earth in the first June when plants were smaU 
and results were poor. Should be transplanted with 
balls of earth in June of the second rains when about 
9" hi“h Winter transplanting with balls of earth 
mav be done in the first cold weather when 6" high. 
Before transplanting the nursery bed should be 
thoroughly watered. This species is a shade bearer 
and a shade is essential in its younger stages. Should 
be put out either in alternate lines with fast growing 
light demanders, or with boga-medeloa as described 
under paragraph 10, Lophopetalum fimbnatum. 

11. Treatment after transplanting (weeding and cleaning).— 
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12. Tending . — Treatment of boga-medeloa described under 

paragraph 12 Dichopsis polyantha. 

13. Diseases and pests— Suffers frpm attacks of crickets and 

other insects which nip off 4 the roots and buds in the 
nursery. * 

14. Rate of growth.—Y* ry slow, ,1st year— 6* ; 2nd year—, 

9*. At Mainimukh, Chittagong' Hill Tracts Division, 
a height of 4' — 2" was reached at the end of 4th grow- 
ing season. 

15. General remarks. — Slow growing. Should not be grown 

pure. Might be suitable for raising in alternate lin,es 
with fast growing light demanders. 

Polyalthia simiarum *(Rhutti or LabshiSey.). 

1. Locality. — Found sporadically in the lower hills and plains 

forests of Northern Bengal. Common in Khuroani 
Block of the Jaldhaka Range of the KaBmpong foot- 
hills. Seems to prefer slightly moist but well drained 
sites. Regenerates itself naturally under suitable con- 
ditions. . f 

2. 'Seed time. — June-July. Best time of collection is end 

of June to beginning of J’uly^ Good seed years seem 
c fairly regular. 

3. Weight of seed . — 80 fruits to the lb. 170 clean seeds to 

the lb. 1 lb, of fruits produce 2 ounces of clean seeds. 

4. Method of collection of seed. — Fruits are collected from 

the tree by lopping branches or from the ground. The 
ground under the mother trees should be cleaned before- 
hand and fruits collected daily so as to avoid insect 
attacked seeds. Fruits turn dark purple as an indication 
of ripeness. m 

5. Method of treating seed . — Fruits are heaped in the shade 
to rot, pulp washed oh in water and the seed dried 
under shade for a few days. 

6. Method of seed storage. — Seeds ate not stored. 

7. Sowing (method and quantity of seed).— Seeds are sown 

as soon "after collection 's possible, in lines 6' apart, 
there being 2 rows of jleds to each line, seeds being 
<eown 4" to 6" apart in w row. It is suggested that this 
species should be grown in alternate lines with faster 
* growing light demanders. In the nursery the seeds 
are dibbled 3^x3^ in shaded beds as soon after col- 
lection as possible. 
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8. Germination (time, percentage, etc.). — Germination good, 

TO per cent. Starts in ond^month and is completed 
within.,5 months. 

9, Treatment in nursery . — Standard .method of weeding and 

watering. Pricking out into shaded beds is recom- 
mended. 

10. Method of transplanting . — Transplanted ^with balls of earth 

6 ' x 6 ', or 6 ' ^part in alternate lines .with fast growing 
* light demanders after 12 months when about 

^ 6 " high. Winter transplanting with balls of earth 14 

'' the first cold ^weather has given 90 per cent, success. 

^ Experiments with stump planting have so far been 

a failure. 

11. Treatment after transplanting (1 weeding and cleaning ). — 

Usual weeding and cleaning. Slow growing and so 
many cleanings will be required. 

12. Tending. — 

13. Diseases and pests . — None noticed yet. 

14. Rate of growth. — Slow. 1st year — 10" ; 2 nd year — Y — ff" ; 

3rd year — 2' — 6". 

15. General remarks.- — In the natural forest grows to a good 

height with a long clean bole and small conical* crown. 
Is slow growing at first and appears to do well 
under a light sh^de. Although a cover crop like 
boga-medeloa is not necessary for raising this species, 
small scale experiments show that it does better in 
alternate lines with fast growing light demanders than 
pure in the open. 


Prunus nepaulensis (Arupate— Nep:), v 

L Locality. — 6,000' to 10 , 000 ', Is every frost^lardy and so 
is a usefujj^pecies for putting out over 8 , 000 ' where 
the choice of species is limited. Regenerates itself 
easily, " 

2. Seed time . — Last half of October-November. 

3. Weight of seed .' — 432 fruits to the lb. 640 clban seeds to 

the lb. 

4. Method of collection of seed. — Fruits are collected from 
« trees when the outer coat turns black. 


11 
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6. Method of treating seed.— The black pulp is washed off 
immediately alter collection and the seeds are dried in 
the sun for a few days. At the time of washing water- 
v test should be carried out. * 

6. Method of seed storage. — See3s may be stored in bags 

until February in a dry well-ventilated shed. Seeds 
should be protected against rats. 

7. Solving {method and quantity of seed). — Usually sown in 

March- April direct in lines 6' %part or in thalis 6' x 6', 2 
seeds in each thali. 2 \ lbs. of seeds required per acre 
for sowing in thalis . If sown in the nursery seeds 
should be dibbled 4" x 4" under shade to, avoid pricking 
out. 21 ounces of seed per kamra will suffice. 

8. Germination {time. percentage, etc.). — termination good. 

Gives 85 per cent, success. Starts within a fortnight 
and is complete within 6 weeks. Germinates easily 
even when frost is on the gronnd. 

9. Treatment in nursery. — Pricking out is not necessary. 

Shades are required to prevent hail damage. 

* 10. Method of transplanting. — Transplanted entire in the first 
June 6 7 x6' with or without a handful of earth round 
the roots. Some Range Officers do ball-planting but 
this does not appear necessary. Winter-planting when 
c the shoot is leafless and just before the new shoots 
appear is successful. Natural seedlings have been 
transplanted into plantations when about 9" in height 
in July with 50 per cent, success. 

11. Treatment after transplanting ( weeding qmd cleaning). — 

Growth is fair, so cleaning is not usually required after 
the 3rd year. 

12. Tending. — Seedlings appear to thrive almost as well under 

cover as in the open, so heavy cleanings are not neces- 
sary. 

13. Diseases and pests. — Badly attack^ by insects, rats and 

squirrels when young, especially in the nursery. Is 
advisable to spray round the beds with phenyle. Is 
frost harfly and not damaged by deer. 

14. Rate of growth. — Growth is moderate. At Bimbick, 

Darjeeling Division, at an elevation of 7,500 7 the aver- 
age rate of growth in plantations is as follows: — 1st 
year — 2' — 6" ; 2nd year— 3'— 6"; 3rd year— 6'; 4th 
year — *8'; 5th year— -9'. 
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Sample Plot No. 8 of Darjeeling Division at Simkona 
at an elevation of 7,000 ; gave an average diameter of 
10 ;5", and height of 53' in 37 years. Stem analysis of 
a tree at Batasi, Darjeeling Division, at an elevation of 
7,000', gave a girth of 6' — 8", a height of 98', and a 
volume of 115 c.ft. down to 8" in diameter in 122 
years. 

15 . General remarks. — Not a valuable species but useful for 
filling up blanks at higher elevations where the choice 
of species is limited. 

PterocarpuS dalbergioides (Padank— Burm.). 

1. Locality . — An exotic introduced from the Andamans and 

grown in plantations in the Chittagong Hill Tracts, 
especially at Kaptai where it has done well. There is 
a group of excellent trees 56 years old at the back of 
the Eange Office at Kaptai. These produce fertile 
seeds and are now regenerating themselves naturally. 
In the Andamans is found in the mixed deciduous or 
semi-evergreen forests from sea level upto 3,000' 
elevation. Grows best on well drained lower slopes 
of hills. 

2. Seed tigne . — Seeds ripen from March to May. Seeds may 

be indented for through the Chief Forest Officer, « 
Andamans. Good seed-years appear to be biennial. 

3. Weight of seed. — 640 to 700 seeds to the lb., 6 weeks 

after collection. One 2-maund * gunny bag of cleaned 
seed weighs about 26 lbs. 

4 . Method of collection of seed. — Seed is big, 2" across, 

round, flat and bordered by a wing. Collected from 
the ground in the first week of April when blown down 
by wind. Ground under mother trees should be cleared 
beforehand and fruits collected daily to avoid collection 
of insect attacked seeds. 

5 . Method of treating seed. — After collection seed should 

be dried in the sun. 

6. Method of seed storage . — Seeds may be stored in a dry 

ventilated shed until ready for sowing in May. 

7. Sowing ( method and quantity of seed ). — Before sowing 

either direct or in the nursery seeds are treated as 
follows : — 

(1) . Alternately soaked in water and put out in the 

sun for 8 to 10 days. 

(2) Soaked continually in water for 3 days and 

nights. 
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The former method is the_one recommended for direct 
sowing and the latter is suitable only when sowing in 
the nursery. Direct sowing is done 6' apart in alter- 
nate tkalis with such species as jarul. An intimate 
mixture with another species that is slower growing 
and gives a certain amount of shade is necessary as 
padauk gives an extremely light canopy, and if grown 
pure heavy and costly cleanings are necessary to keep 
down the pest assamlota. 3 holes are made at each 
stake and 2 seeds are put in each hole. They are laid 
flat and covered with soil to a depth equal to the 
diameter of the seed. About 12 lbs. of seeds per acre 
are required. In the nursery seeds are dibbled 4 ff 'x4 f 
in unshaded beds. Experiments have shown that bet- 
ter germination bas been obtained in unshaded beds. 

8. Germination (time, percentage, etc.). — Unless seeds are 

treated as mentioned in paragraph 7, germination is 
slow and poor. With treated seeds germination takes 
from 4 weeks to 3 months and gives up to 35 per cent, 
success. 

9. Treatment in nursery. — Usual method of weeding afid 

watering. As the beds are unshaded great care should 
be taken that adequate watering is ifone. Pricking 
out is unnecessary as the plants are put out in the 
( first rains. 

10. Method of transplanting . — Transplanted 6' x 6" entire 

with a handful of earth round the roots in alternate 
tkalis with other species in June-July of the same year 
when about W f high. Seedlings have been transplanted 
successfully from the natural forest into plantations in 
July when about 4" high. 

11. Treatment after transplanting (weeding and cleaning ) . — 

Is light demanding and cannot stand suppression by 
weeds. If grown pure heavy cleanings will be nece»- 
sary in order te keep down assamlota. 

12. Tending . — * 

13. Diseases and pests. — Badly browsed by deer. 

14. Rate of growth . — East. The following rate of growth 

was observed in plantations at Kaptai, Chittagong Hill 
Tracts Division : — 1st year — 3' — 4" ; 2nd year— 10' with 
a breast height girth of 4* ; 3rd year — 16 / and breast 
height girth of 7 ff . There is a 56-year old plantation 
at Kaptai with an averalge height of 60' and an 
average girth ot 3' — 9". 
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16. General remarks .— A valuable tree that appears to do 
well in the Chittagong Hill Tracts and is suited to well 
drained lower slopes of hills. Is extremely light 
demanding and gives a very open canopy and for this 
reason must be intimately mixed with a slower growing 
species that will give a certain amount of shade and 
help to keep down assamlota. 


Pterocarpus marsupium (Bijasal — Hind.). 

1. Locality.-— An exotic with a large distribution. In 

Madras is found scattered in deciduous forests upto 
3,500'. Common mostly between 500' and 1,000 1 and 
also on plains level. In Behai- and Orissa is common 
on billy ground and in valleys, on northerly slopes 
in both mixed deciduous and sal forests. Appears to 
grow on a variety of formations provided the drainage 
is good. Prefers a soil with the fair proportion of 
sand but is often found on red loam with a certain 
percentage of clay. 

2. Seed time. — March to April. Seeds are obtained through 

the Silviculturist, Madras. 

3. Weights of seed.-^ 46 clean seeds to the ounce. 

4. Method of collection of seed . — Not done. 

5. Method of treating seed. — Not done. 

6. Method of seed storage. — Seeds can be stored until ready 

for sowing in June. 

7. Sowing ( method and, quantity of seed). — Seeds are sown in 

June direct 6' apart in lines, 2 rows of seeds to a line, 
seeds being about 6" apart in the row. In the nursery 
seeds are dibbled 3" x 3" in shaded beds immediately 
on receipt. 5 ozs. of seeds per kamra will suffice. 

8. Germination ( time , percentage , etc.).— Germination good, 

up to 75 per cent. Starts in a week and is complete 
in 8 weeks. 

9. Treatment in nursery , — Standard method of weeding and 

watering. Pricking out is not necessary as this species 
is put out in its first rains. 

10. Method of transplanting. — Is transplanted 6' x 6' entire 
with balls of earth in July of the first year when about 
8’ high. Winter transplanting with balls of earth in 
the first cold weather when about 1'— -6" high is 
extremely successful. Pre-monsoon stumping after the 
first showers in April is reported very successful 
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11 . Treatment after transplanting ( weeding and cleaning ). — 

Experiments carried out in Northern Bengal show that 
a cover crop does not appear necessary with this species. 
Usual weeding and cleaning is required. 

12. Tending. — Not known. 

13. Diseases and pests . — Browsed by game. 

14. Rate of growth . — Grows fairly fast. At Sukna, Kurseong 

Division, the rate of growth is as follows: — 1st year—* 
1' — 6"; 2nd year — 2' — 6". 

15. General remarks. — In Madras grows to a large size and is 

reported to be fast growing. Is a comparatively valu- 
able timber and extremely easy to regenerate under all 
methods. Should be suitable for growing in both 
Northern and Southern Bengal. 


Pterygota alata (Svn. Sterculia alata) ( Gorok narihel — Chitg., 
Lahshi — Nep.) 

1. Locality. — Found sporadically in the Tista Valley and 

plains of Northern Bengal. Is fairly common in the 
evergreen forests of the three Chittagong Divisions. 
"Regenerates itself abundantly especially in the ever- 
green forests above Mainimukb in the Chittagong Hill 
f Tracts. 

2. Seed time. — February, March and 1st week of April. 

3. Weight of seed. — 1 lb. of fruits give 2 ounces of clean 

seeds. 30 seeds to the ounce. 

4. Method of collection of seed, — Trees are very tall and seed 

is very difficult to collect. Fruits are collected from 
trees whenever possible by lopping the small branches 
containing the pods. Sometimes collected from the 
ground, but it is preferable to collect from the tree if 
possible. 

5. Method of treating seed. — Pods are dried in the sun and 

seeds extracted by hand. Seeds are then dried in the 
sun for a few days. 

6. Method of seed storage. — Can be stored for a couple of 

months in a dry ventilated shed. Care should be taken 
to keep them away from damage by rats and ants. 

7. Sowing {method and quantity of seed). — Usually sown 

direct either in lines 6' apart, 1 or 2 rows of seeds in 
each line, or in tlialis 6' x 6', 3 seeds to a thaU, in May- 
June at the break of the rains. In the nursery is dibbl- 
ed 3 /; x in shaded beds as soon after collection aa 
possible. 
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8. Germination (time, percentage, etc). — 90 per cent, in the 

nursery where seeds were sown immediately after col- 
lection, and from 70 to 80 per cent, when seeds were 
sown direct and had been stored for 2 months. Ger- 
mination takes from 3 to 4 weeks. 

9. Treatment in nursery. — No pricking out is necessary, as 

plants are put out the same year. 

10. Method of transplanting. — Transplated 6'xG', with balls 

of earth in J uly of the same year when about 8* high 
and has given complete success. Winter transplant- 
ing in the 1st cold weather with balls of earth has 
given cent, per cent, success. 

11. Treatment after transplanting (weeding and cleaning ). — 

12. Tending. — In regular plantations in the Chittagong Divi- 

sion boga-medeloa was sown in between the lines and 
tkalis in April-May (one month before sowing) in order 
to keep down weeds and afford shade during the first 
hot weather. To find out if this species benefits from 
shade during hot weather, experiments were made 
and over a small area boga-medeloa was removed at the 
end of the first rains. At the end of the hot weather 
it was found that there were no casualties in the por- 
tion shaded by boga-medeloa whereas in the portion 
where there was no shade over 15 per cent, casualties 
occurred. From this it appears that this species should 
be grown with a shade crop on the lines laid down for 
gurjan, Heavy weeding should not be done during the 
cold and hot weathers, and weeds not actually interfer- 
ing with the plants should be kept to shade the ground. 
Climber-pulling should he done whenever necessary. 
In Northern Bengal a shade crop is not necessary and 
plants thrive better in the open. 

13. Diseases and pests , — Defoliators have been noticed on 

young plants. 

14. Rat-e of growth. — Slow at first, 9" in 6 months. Y — 6" in 

12 months. 

15. General remarks. — In the Chittagong district should only 

be put out on lower slopes of ridges op the cooler north 
and east aspects, and on better drained ground in 
depressions. 
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Qusrcus lamellosa (Buk), Quercu* iineata (Phalant), Quarcus 
pachyphylla (Snngre kahts), Quercus fenestrata (Arkawla), 
Castanopsis hystrix ( Dalne katus). 

1. Locality. — All these except, Querciis fenestrata occur 

between 5,000' and 9,000', the latter not appearing 
above 7,000'. Natural regeneration of Castanopsis 
hystrix is often found on light soil on a warm aspect 
and where the undergrowth is light. Young regenera- 
tion of the oaks is seldom found. 

2. Seed time. — Good seed-years occur only about every 3 

years. Seed is ready for collection in November- 
December. It is extremely difficult to obtain good 
seed of any of the above species, especially dalne katus , 
owing to insect-damage. Seeds of phalant are less 
damaged by insects than any of the other species. 

3. Weight of seed . — 

Quercus lamellosa . — 27 fruits to the lb. 50 clean Beeds 
0 to the lb. 

Quercus Iineata. — 50 fruits to the lb. 80 clean seeds to 
the lb. 

Quercus pachyphylla. jBO seeds to the lb. 

Quercus fenestrata. — 190 seeds to the lb. 
f Castanopsis hystrix. — 300 -clean seeds to the lb. 

4. Method of collection of seed . — Fruits are collected from 

the ground but care should be taken that* collection is 
made immediately after seed-fall, otherwise the seeds 
become quiokly insect-attacked. The ground under 
the mother trees should be cleaned beforehand, and 
fruits collected daily so as to avoid collection of insect- 
attacked seeds. As seed-years are not annual, large 
quantities of seed should be collected when there is 
good seed-year, and plants may he put out in the plan- 
tation, as root-and-shoot-cuttings, as required. 

5. Method of treating seed.~^ The fruits are dried for a few 

days in a dry place and the seeds separated from the 
cups. As seed is so liable to insect-attack they should 
be carefully selected and water- tested. 

6. Method of seed storage. — Seeds are stored in a pit, dug 

in dry ground, the top layer of seeds should be at least 
- 2' below the surface, which is then filled up with dry 
earth. Great care should be taken to see that the earth 
is free from humus which may contain injurious 
insects. * c 
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7. Sowing (method and quantity of seed). — Seeds should be 

water-tested before sowing. Seeds are dibbled direct 
in lines 6' apart, one or two rows of seeds in each line 
— the rows being 6" apart and seeds 6" apart in the 
rows. Sometimes are sown in thalis 4' x 4', 3 to 5 seeds 
to a thali. Sowing in thalis is not recommended, as 
plants are inclined to fork and branch, and experience 
shows that much better plants are raised from line 
sowing. In the nursery, seeds are sown in February, 
but phalant seeds which germinate earlier may be sown 
in March., . 

8. Germination (time } percentage , etc .). — 

Quercus lamellosa — -60 per cent, within 6 months, 
Quercus lineata — 40 per cent, within 5 months. 
Quercus pachyphylla — 

Quercus fenestraia — 

Castancpsis hystrix— 

9. Treatment in nursery . — Seeds are dibbled 3" x 3" or 

4" x 4 ff in unshaded beds. No pricking put is neces- 
sary. Seedlings are kept from 2 to 5 years in the 
nursery and plants as root-and-shoot-cuttmgs are put 
out annually as required. 

A 

10. Method of transplanting. — Are difficult to transplant 

owing to long tap roots. For this reason planting is 
almost always done by root-and-shoot-cuttmgs. 2 to 
5 year old plants have been used with success. Boot 
prunning is best effected by cutting the tap roots with 
a sharp spade pushed horizontally from the side of the 
bed 9" below the surface, 3 weeks before plant- 
ing. The shoot should be prunned at the collar at the 
time of lifting. Planting should be done in June at 
the beginning of the rains, not more than 4' *4', owing 
to their tendency to fork and branch. The larger 
plants of Castan&psis hystrix can be transplanted 
in July of their first rains when 4 ,f in height, the 
smaller plants remaining in the nursery beds until 
the second rains. 

11. Treatment after transplanting ( weeding and cleaning ). — 

Weeding and cleaning will have to be done for several 
years as rate of growth is slow. 

12. Tending. — Thinning will not be required even in the best- 

stocked plantations for many years. Thinning should 
be delayed as long as possible to prevent branching. 
Thinning of phalant has been the subject of a sepa- 
rate note. 
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13. Diseases and pests . — Seeds are damaged by insects and 
eaten by rats and squirrels. All species are frost- 
hardy. White ants have been found to kill off the 
young seedlings of Quercus pachypkylla in plantations. 
1912-20 plantations of phal&nt near Simkona Basti, 
Darjeeling Division, have been badly attacked by 
larva of the beetle Coraebos dorsailis Kerem (Bupres- 
tidae). The larva bores between the cambium and the 
wood. The affected part swells, the cambium is ringed 
and the flow of sap is arrested. Badly attacked trees 
soon die. Dehra Dun suggests that the attack is the 
outcome of the conditions arising from the derisity of 
the stand and would be controlled by adjusting the 
shade affecting the bole. Buie saplings have been 
killed off b)' root fungus at Batasi, Darjeeling Division. 


14. Rate of growth — Slow . — Qvercus lineata being the 
fastest. 

Qvercus lineata . — Sample Plot No. 14, Darjeeling, 
Division at Kangirum at an elevation of 5,800' 
gave an average diameter of 10 '4". height of 70', 
and volume of 3,433 cubic feet per acre down to 
8" diameter in 33 years. 


Quercm lamellosa . — Sample Plot No. 13, in the same 
situation gave an average diameter of 7:1", height 
of 52', and a volume of 1,114 cubic feet down to 8" 
in diameter in 28 years. 

Quercus pachypkylla . — Sample Plot No. 17, Darjeeling 
Division, at Bhanjang, at an elevation of 6,900' 
gave an average diameter of 12*1", and height of 
63’ in 43 years. 


15. General remarks . — Observations in Manson's Coupes, 
Darjeeling Division, indicate that phalaht and chahp 
( Michelia excelsa) grow extremely well when intimate- 
ly mixed. It is suggested that these species should be 
raised by quincunx planting with chahp in the centre. 

- Phalaht is comparatively fast growing and more of 
this species should he put out by root and shoot cut- 
tings than has been done in the past. Buk is too alow 
and is not recommended for raising in plantations. 
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Saccopetalum longiflorum. 

1. Locality . — Found sporadically in the lower hill forests, 

up to 2,000'. To be found chiefly near Khumani and 
Samsing in the Jaldhaka Range of the Kalimpong foot- 
hills and near Tarkhola and Riyang in the Tista 
Valley, Appears to prefer slightly moist but well 
drained sites on sandy loam. Regenerates itself natu- 
ally under suitable conditions. 

2. Seed time. — August. Best time of collection is latter 

part of August. 

3. Weight of seed.— 60 fruits to the lb. 190 clean seeds to 

the lb. 

4. Method of collection of seed . — Fruits are collected from 

the tree by lopping branches or from the ground. The 
ground under the mother trees should be cleaned 
beforehand, and fruits collected daily so as to avoid 
insect attacked seeds. Fruits turn dark purple as an 
indication of ripeness. 

5. Method of treating seed. — Fruits are heaped in the shade 

to rot, pulp washed off in water and the seeds dried 
under shade for a few days. 

6. Method of seed storage. — Seeds are not stored. 

7. Sowing ( method and quantity of seed). — Seeds ripen late 

and plants from direct sowing are too small at the end of 
rains to survive. Besides which the seeds germinate 
with a long coil and the cotyledons persist for some- 
time before the new leaves form, and so when sown in 
the open the cotyledons are very liable to be dried off 
by the sun. Experiments with direct sowing even with 
a shade crop have been a comparative failure and entire 
transplanting only is recommended. In the nursery 
the seeds are dibbled 3" x 3" in shaded beds as soon 
after collection as possible. 10 lbs. of seeds per kamra 
will suffice. 

8. Germination { time, percentage, etc.) . — (Termination good, 

70 per cent. Starts within a month and is complete 
within 8 months. 

9. Treatment in nursery . — Standard method of weeding and 

watering. Pricking out should be done into shaded 
beds as soon as the plants are big enough to handle. 
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10. Method of transplanting. — This species requires shade in 
its younger stages and should be planted either in 
alternate lines with a fast growing light demander or 
6' x 6' in conjunction with bogarmed eloa. If raised 
with hogarmedeloa as a shade crop the boga-medeloa 
should be put out in May of the same year. Trans- 
planted with halls of earth in June of the second rains 
when about 8" high. Winter planting with balls of 
earth in the first cold weather has given 80 per cent, 
success. 

11. Treatment after transplanting (weeding and cleaning ). — 

If grown with hoga-medeloa treatment shouM be on 
the lines under paragraph 11, Litsaea panamonja. 

12. Tending . — 

13. Diseases and pests. — N-one seen yet. 

14. Kate of growth. — Slow. At Sukna in Kurseong Division 

the rate of growth in plantations is as follows : — 1st 
year — 8" j 2nd year — 2'; 3rd year — 3 / . 

15. General remarks. — A slow growing species and requires a 

certain amount of shade at any rate in its younger 
stages. Should not. he grown pure and it is suggested 
that it should be tried in alternate lines with fast 
growing light demanders. 


Schima waHichii (Chihmne — Nep., K-anoh — Beng.). 

1. Locality. — Plains up to 5,000'. 

2. Seed time . — February and early Hardh. 

3. Weight of seed.— -10,000 seeds to the ounce. 

4: Method of coUecUon of seed. — Fruite ai'e collected from 
or under the trees. 

5. Method of treating seed. — Fruits are dried and seeds 

extracted by gentle thrashing. 

6. Method of seed storage — Seeds do not keep and should be 

sown as soon as possible. 

7. Sowing (method and quantity of seed). — Sown in the 

nursery under shade* 

8. Germination (time, percentage , etc .). — Germination is 

very poor, and commences in 3 weeks. 

9. Treatment in nursery. — Sow broadcast in shaded nursery 

beds soon after collection, 1 lb. of seed per Jcamra will 
suffice. Seedlings should be pricked out when 2" to 
high. 
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10. Method of transplanting. — Transplanted in June- July of 

the same year into thalis 6'x6' when 4" to 6" high. 

11. Treatment after transplanting (weeding and cleaning ). — 

12. Tending . — 

13. Disease ti and pests . — 

14. Rate of gnncth . — Growth fairly f^st. At Mongpoo 6 

year-old plantations gave an average girth of Y — 2". 

15. General remarks.— Not much used by the Forest Depart- 

ment ibut the Cinchona Department reports it to be the 
next best fuel to oak s and pipit. It forms an excellent 
shade under light-demanders up to 5,000' and may 
therefore be tried for underplanting or mixing with 
such species as gamar, panisaj, saur, lampate, Might 
also ibe tried in mixed line sowings in fuel taungyas in 
the Kalimpong foot-hills. 


Shorea robusta (Sal, Sakhua — Nep.). 

1* Locality. — Plains and foot-hills up to 2,000', and up 
to 3,000' in the Tista Valley, on the best drained soil, 
/^tjfves good natural regeneration in the lower hill 
\ forests of Tista Valley and Buxa Hills. Shotld only 
be grown on well-drained land and on areas which have 
been for many years under canopy, perferably in areas 
from which sal itself has been removed JSow in g in 
areas, where the canopy has consisted entirely of 
i mallata (Macaranga spp.) and where the canopy has 
only been formed for about 15 years is not usually a 
success, as grass comes up at once and even if the sul 
is with difficulty pulled through it is doubtful if it 
■ justifies the cost. After clear-felling and before scw- 
;j.ag>Jhe area should be thoroughly examined |and '$>nly 
the highest and host drained areas should lie sown with 
<!(d ^mris~faot is often lost sight of and cannot fie too 
_ j greatly emphasised. The slopevS down to depressions 
1 may be planted with malagiri , rakthan, latkar , lali, 
pakasaj , etc.*, and the lower parts with, jarul. 


2. Seed time . — Seeds ripen from the end of May to the begin- 

ning of June in the plains, and from mia-June to early 
July in the Tista Valley. 

3. # Weight of seed.— 2 5 to 30 seeds (with wings) to the ounce. 
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4. ^Method of collection of seed. — Healthy, mature and well- 

shaped trees should Ibe selected, the jungle underneath 
* cleaned, and seed that has fallen collected each morn- 
ing. It ha 9 been reported that quite often seeds 
although ripe do not fall readily to the gound. In 
such cases they are collected by shaking and beating 
the branches of the trees. Kureeong reports that 
selected seed from trees grown in the hills gives a better 
growth in* tber first year than those from trees in the 
plains. 

5. Method of treating seed . — No treatment is necessary. It 

pays to go over the seeds before sowing and select only 
the plump and well-filled seeds. Those that are a 
little yellowish in colour appear to he the best. 

6. Method of seed storage . — Seeds can be kept for 3 or 4 

. days, perhaps longer though it is always advisable 
to sow as soon after collection as possible. 

T. Sowing (method and quantity of seed ).. — Seeds should be 
sown when the ground is moist and on cloudy days and 
is best sown just after rain. Seed is dibbled with 
wings sticking up in hoed up lines 1 / wide and 6' 
apart, 3 rows of seed in each line, the rows being. 
6" apart and the seeds 3" apart in the rows. The 
whole area is sown with one row first, and the 
second and third rows added in succession; this 
is essential as the germination percentage is not 
uniformly good throughout the seed-time which 
lasts about 3 weeks ; this method gives all parts of the 
area a chance of benefiting by the best period. The 
seed is covered with a light layer of soil. In aresas in 
which the soil is inclined to be dry anid sandy, and when 
it appears that there may be a drought at the time of 
sowing, the wings of the seed should he removed and 
the seed dibbled upside down about 2 ff below the surface 
of the soil. This always proves successful and pre- 
vents the seed being dri ed iip^ j^aris either sown with 
tdungya c roplTtretw een the lines- such as cotton, paddy, 
brinjals, chillies , or regular departmental crops such as 
jute or bhutta. When a thick crop such as jute is put 
out it is advisable to sow it a foot away from the sal 
lines so as to give the sal more light, if this is not done 
the growth of tho is retarded Iby half during the 
, first raina^ "The Letter the cultivation in between the 
lines the better the results. 

8. Germination ( Ume , percentage, etc .). — Germination is 
complete within 'a week and if selected seeds have been 
used should give from 75 to 90 per cent, success. 
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9. Treatment in nursery . — Sal is never sown in the nursery T 

because owing to its long tap root, it is practically im- 
possible to transplant. 

10. Method of transplanting.- — N ot done. 

11. T reatnnent after sowing (weeding and cleaning). — In 

taungya plantations weeding is done free for 2 years, 
and with departmental crops, such as jute, little weed- 
ing is required during the firfcfc year as the crop keeps 
down the weeds. Miscellaneous species such as 
mallata , koel (Trema orientaUs ), lampate , and goehlo 
(CaUioarpa arbor ea), which come in naturally should 
he pulled out when they are small and can be done by 
hand, and not left until they become t8o big to up- 
root easily. It is a practice among the Garos in some 
Ranges to burn in between the sal lines in March of 
the first year. The jabra after clearing is collected in 
1 ; wide lines midway between the sal lines and burnt 
about the middle of March. Sal leaves fall oh and die 
hut new leaves are to be found sprouting within 10 
days to a fortnight. Range Officers report that burn- 
ing gives a good stimulus to the growth of the sal and 
also the growth of weeds and climbers are considerably 
checked. When sal is put out without taungya , boga- 
medeloa is sown in the following April, and with 
taungya in April following the second fiel<| crop. 
Bogarmedeloa is sown between the lines after cultiva- 
tion of taungya or departmental crops in order to 
keep down weeds and climbers, 20 to 30 lbs. of seeds 
per acre being uised. When taungya cannot be done 
nor departmental crops raised profitably, boga-meddoa 
should never be put out in the first year at <the same 
time as the sal as it suppresses the sal; it has been 
found that several plantations so grown were complete- 
ly ruined. Seeds of hoga-medeloa are collected in 
February and March and sown in April thickly like 
mustard and, cress in V wide hoed up lines midway 
between the sal lines. Bogarmedeloa must be sown 
thickly so as to produce stems like jute , if sown thinly 
it produces big branchy plants which overtop 
the sal. One cleaning is usually required about 
6 weeks after sowing. Boga-medeloa is pruned back 
with a sharp knife, 6" from the ground in February- 
March when one year old, and again 6" above the first 
cut (i.e., 1' above the ground) in February-March when 
2 years old, and this pruning is done annually in 
March until such time as the sal is clear of it. By this 
method boga-medeloa is kej>t below the level of the sal 



as far as possible, and 1/ m the rains it is orertoDoin 
the sal the side branches should be cut off. It has been 
noted that boga-medeloa can only be pruned back once a 
year, and done twice in April and August it was Jailed 
off. Great care must be taken to see that boga-medeloa 
does not suppress the sal. It must be used intelligently 
or it will do more harm than good and each plantation 
should be treated individually according to its require- 
ments. It appears that climbers get a hold in planta- 
tions in their 3rd or 4th year, that is the year after the 
taungya crop has been removed. Climhers-cutting in 
the past appears to have done little to eradicate them and 
the oldest plantations from 1917 onwards (18 years old) 
still have to be cut annually. By cutting the climbers 
just above the ground it is found that from each cut 
two or more shoots are produced. These multiply year 
by year as the climbers are cut over. Climber pull- 
ing, instead of climber-cutting, will he done in future. 
From experiments carried out with different methods 
of eradicating climbers the following conclusions have 
fbeen arrived at:— That the roots of dangerous climbers 
are already in the soil before taungya operations begin. 
Seedling climbers do not develop in time to be a 
menace to a plantation during the dangerous 4th or 5th 
years, and can be dealt with by pulling up. It is not 
practicable to uproot climbers once sal has been sown. 
That when a plantation is hoed as in departmental ' 
taungya the additional cost of removing roots to a 
depth of 9", about Its. 4 an acre, is recovered by sav- 
ings in climber-pullings in the first 2 or 3 years. 
Observation in Mvdeshia and Garo plantations show 
that although, the Garo plantations look best at first, 
the Modesfcia areas later on are found to he far freer of 
dangerous weeds and climbers. This is due entirely to 
the fact that the Gatos only use a dao and scrape up 
the surface, whereas the Modeshias use a hoe and dig 
up roots to a greater depth, thus their type of cultiva- 
tion results in plantations which are much freer of 
climbers. Results therefore indicate that deep hoeing 
and removal of climber roots up to a depth of 9" is 
really the only way to lessen the damage by climbers, 
the cost on a small scale working out at Rs. 13-8 per 
acre for hoeing and removal of roots. The Divisional 
Forest Officers are now carrying out experiments to see 
if this is financially possible on a larger scale. In 
older plantations Mucuna prurient and gurja 
(Tirwspora cordi folia) are the moat dangerous and 
harmful climbers. The former has been responsible 
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fot extensive blanks in plantations and the latter once 
it has got into the crowns of the trees, lives epiphy- 
tically, and can no longer he eradicated and is respon- 
sible for most of the malformed sd. Before the 
danger from gurja was fully realised it had got a hold 
in a number of older plantations with the result that 
there was hardly a straight stem in the plantations. 
The only way to deal with such areas is to coppice and 
burn them, and as the new shoots of gurja appear 
above ground during the rains, they are dug up. The 
results of such operations have been extremely success- 
ful but great care must be taken t*> see that gurja is 
never allowed to get up the trees again. It must be 
clearly understood by all officers that Mucuna and 
gurja must be uprooted at once and that neither time 
nor money must he spared. Directly these two clim- 
bers are noticed coming up in young plantations they 
must be uprooted immediately, and funds must be ob- 
tained to keep them under control or the plantations as 
far as the production of timber is concerned will be 
worthless. 

12. Tending . — The undergrowth in our sal plantations is 
much more evergreen than that under any naturally 
regenerated sal and seems to Ibe becoming even more 
evergreen. Where conditions are very moist, with 
much fern, the plantations look unhealthy an8 sudden 
deaths are not uncommon* Sal plantations 18 years 
old still have to be freed from herbaceous climbers, as 
a rule, annually, and if this is not done even pole crops 
suffer seriously. Fire has been suggested as the 
obvious remedy for both these troubles. Accordingly, 
all sal plantations of 5 years and over (except those 
containing much thatch grass or those in yvhich the 
debris of thinnings were on the ground) were divided 
into two halves, one of which was burnt experimentally 
in tihe hot weather (March). Observations made in 
November showed that plantations of 5 and 6 years old 
had received a severe setback, growth had been con- 
siderably retarded and epicormic brandhes produced, 
many of them being attacked by a defoliator which 
left the unburnt areas untouched. 7-year old plan- 
tations showed the same damage to a less decree, but 
those of 8 years old as far ais could be seen have come 
to no harm. Therefore orders were issued only to bum 
plantations of 8 years old and over. It was noticed 
that plantations burnt late in Match have their new 
flush of leaves delayed considerably. This must retard 
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growth ’and burning should be done as early in March 
as possible. Points to note are that plantations of 8 
years old and over can be burnt without causing appa- 
rent damage, provided, the canopy is complete, they 
do not contain much thatch grass, or are not admixed 
with fire tender species, and no thinning debris are 
lying on the ground. They should be burnt in March 
as early as possible so as not to give too fierce a fire, 
and also so that the new flush of leaves is not delayed. 
Silvicultural experiments carried out up to date show 
that as the result of burning, the undergrowth in the 
burnt plots has been greatly reduced, and whereas at 
the time of laying out it was usually from knee to 
waist deep, now it is seldom over high at the 

most, and in some plots the soil is completely bare except 
for a few ferns. At the time of laying out the chief 
species in these plots were ferns (3 varieties) Piper sp., 
Phlogacanthus thyrsifiorus, Boehemeria sp., Preuina 
bengalensis , Amoora rohituka , Litsaea polyanthu, Ster- 
culia viUosa, Aralia sp., Iruiigofera sp., Machtlus sp., 
Urena lobata , etc. These have now been changed by 
burning to a drier type of associate such as Imperata 
arundinacea, Pollinia ciliata , Clerodendron i infortuna- 
turn, Coffea bengalensis , Ageratum conyzoides , Litsaea 
ployantha, Leea cri-spa, Carey a arbor e(t, etc. The 
undergrowth in the unburnt plots appears to be 
getting denser chiefly due to increased presence of fern 
and natural regeneration of such species as Machilus 
villosa , Ficus spp., Amoora wallichii and rohituka r 
and Dysoxylum spp. The number and density of 
climbers has also been considerably reduced in the 
burnt plots, partly due to burning and partly to the 
fact that the burnt areas being cleaner, climber 
pulling has been easier and more effectively carried 
out. The cost of climber pulling has been reduced 
by half in some of the burnt plots. The principal 
climbers occurring in the burnt plots are Tinos- 
pora cordifolia f MiUettia aunculata, Smilex sp., 
and Spatholobus roxburghii. It does not appear 
that the rate of growth of sal is affected by burning, 
but only one set of plots has been remeasured up to 
date (E. P. Nos. I4A-C of Buxa Division). Plot 14A 
has been burnt for 5 years in succession, Plot 14B is 
the unbumt control and Plot 14C has been burnt bien- 
nially. Volume figures for each sub-plot were calcu- 
lated at Dehra Dun and there is no apprecible differ- 
ence in the rate of growth of sal in any of the plots. 
More will be known on this point when the remainder 
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of the seta of plots (laid out have teen remeasured* 
The canopy of the burnt plots is lighter due to the 
dying out of suppressed and badly dominated sterna 
from the effects of burning. 

Thatch grass (Imperata arundinacea) and lemon grass 
often comes up as a heavy undergrowth in sal planta- 
tions, and although the area is fully stocked, the rate of 
growth of sal is verv slow. In fact, in areas, where 
the grass is particularly dense the sal remains in a 
whippy state and is only revealed by a careful search. 
Experiments carried out in plantations of 6 years and 
over show fhat if the areas are burnt, sal coppiced, 
hoeing of grass roots done between the lines and one 
rains weeding carried out, it is possible by the end of 
the first rains to get a good stock of carroty seedlings 

well out of danger from grass. \ 

The thinning of this species has been the subject oT a 
separate note. First thinning should be fairly heavy, 
leaving from 18 to 22 stems per 100', i.e., 4' to 6' apart 
depending on the height of the trees. It should not 
be delayed and must be carried out before the domi- 
nants have declared themselves naturally. Second and 
third thinnings should also be fairly heavy. Suppress- 
ed and dominated stems will be removed as experience 
up to date shows that in most cases dense shade en- 
courages the growth of the worst Bpecies of climbers, 
and that the cutting of suppressed stems greatly 
assists in climber pulling which becomes both cheaper 
and more effective. Experience has also shown that 
thinning is rendered quicker and more efficient by the 
removal of suppressed and dominated stems by coolies 
1 working ahead of the Marking Officer, as subordinates 
find it very difficult to do a crown thinning only in 
congested iines of sal especially in the first thinning. 
Again, it is suggested that if the object in burning the 
sal plantations is to change -soil conditions, direct sun 
light will be necessary, and that in fact burning with- 
out reducing shade does little more than change the 
l# yegetation to a more fire-resistant type without affect- 
| mg the soil, and for this reason also it is desirable to 
remove dominated and suppressed stems so as to get 
1 light to the ground. 

1 In the past there has been a tendency to fill up very 
Ismail blanks in the sal lines with species such as kainjal % 
\jaml, etc., which when isolated tend to branch out 
land suppress the sal on either side of the blank. 
Blanks over 5 yards square should be filled with such 
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species as lali, tun, pakasaj and smaller gaps with 
bogarmedeloa. Grazing has been tried with the idea 
of keeping down weeds and climbers but the results 
were bad, and grazing should be definitely closed in 
young plantations. Buffaloes are harmful and browse 
the sal as much as they do the weeds, and cattle make 
hard tracks in [between the sal lines, and prevent 
proper soil aeration. 

13 . Diseases and pests. — Pigs uproot whole lines of seedlings 

and plantations must be fenced against pig. Cock- 
chafer grubs eat the roots of young seedlings and kill 
them. Porcupines damage seedlings. Monkeys often 
puli up 1-year old plants. The larva of the moth 
Evproctis latis fascia ( Hymanthriidce ) attacks young 
sal seedlings. It starts by defoliating the plant, 
then attacks the leading shoot and eventually the 
whole plant, which is often completely destroyed. In 
the older ml plantations (from 10 to 18 years old) 
saplings have been killed by the fungus Polyporus 
shorea e and isolated attacks of H&ploceramb yx spini- 
cornis have beein noticed. Loranthus has badly 
attacked a 19-year old plantation at Kodalbusti, Buxa 
Division. Swellings, sometimes so severe as to ex- 
pose the wood, are often to be found on the boles of 
even healthy and vigorous poles and saplings. This 
is especially noticeable in the 1920 plantation at 
Sukna, Kurseong Division. The reason for this is 
not known. Such affected stems should be remov- 
ed in thinnings in preference to others, when it is 
possible to do so without creating a gap in the canopy. 

14 , Rate of growth. — Fairly fast after the 3rd year. The 

following is the average rate of growth in planta- 
tions : — 1st year— 9"; 2nd year — 2' — 6"; 3rd year — 4' 
— 4"; 4th year — 9' — 5" ; 5th year — 12'. 

Sample Plot No/ 17, at Kodalbusti in Buxa Division 
gave an average diameter of 6*3" and height of 58' in 
16 years. Sample Plot No. 10 of North ]!4braghat in 
Jalpaiguri Division gave an average diameter of 12*9", 
height of 90', and volume of 2,544 c.ft. per acre down 
to 8" diameter in 32 years. Measurements of a tree 
in the. natural forest at Sukna, Kurseong Division, 
gave a girth of 6'— -8; height of 131', and volume of 
154 c. ft. down to 8" diameter in 81 years. 

16 . General remarks . — 



Swietenia macrophylla (Mahogany— Eng.) 

1. Locality . — This species of mahogany , an exotic, appears 

to be a very promising tree in the Chittagong District 
where it has been introduced. In the Chittagong Hill 
Tracts Division it grows best on gentle slopes on cooler 
aspects, and also on well-drained level ground. Soil 
loamy to sandy loam and fairly deep. In the Chitta- 
gong Division, it is one of the few species that has 
survived on dry exposed slopes. Is being put out in 
Northern Bengal on the same soil as suitable for sal 
and appears to be doing very well. It is regenerating 
itself extremely well from trees of a 35-year old 
plantation at Kaptai. Another species (probablv 
Swietenia mahogani ) has been tried both in Northern 
Bengal and Kaptai, Chittagong Hill Tracts, with little 
success. 

2. Seed time. — Seeds ripen from the beginning of February 

to early March. Best time is end of February and 
beginning of March. 

3 . Weight of seed . — 900 to 1,000 wingless seeds to the lb. 

One 2-maund gunny bag of seeds with wings weighs 
18 lbs. one 2-maund gunny bag of cleaned seed weighs 
from 12 to 14 lbs. 

4 . Method of collection of seed . — Local seeds may be obtain- 

ed from trees at Kaptai and Rangamati in the Chitta- 
gong Hill Tracts, and from roadside trees in Noakhali 
District and in the Duars. Seeds are also obtained 
through the Silviculturist, Madras, and Botanical 
Gardens, Sibpur. Mature fruits are collected from the 
trees when they start to dehisce. 

6. Method of treating seed. — Fruits are dried in the sun 
until they open and seeds extracted by hand. 

6. Method of seed storage. — Seeds may be stored in a dry 

ventilated shed up to June. 

7 , Sowing ( method and quantity),- — Direct sowing is done 

either in lines 6' apart, or preferably in thalis 6 f x 6' aB 
‘seeds are scarce, 4 to 6 seeds per thuli. 24 lbs. of 
seeds are required per acre for sowing in lines 6' apart 
and 8 lbs. for sowing in thalis 6'x6'. Seeds are sown 
at the beginning of rains. Wings are broken off and 
seeds are laid on their edges and slightly covered with 
earth, with just the top of the seed sticking out of 
the surface of the ground. In the nursery seeds are 
dibbled 3" x 3" in shaded beds soon after collection. 
2 lbs. of seed per hamra will suffice. 
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8. Germination (time, percentage, etc .). — Germination takes 

place in a month and is complete within 3 months. 
Percentage of success appears to be rather variable. 
Prom 20 to 40 per cent, being reported in different 
years. Poor germination is most likely due to the 
collecton of immature seed, as the writer has noticed 
at Kaptai that fruits were collected before they had 
started to dehisce and on opening same the seeds were 
obviously immature. Germination and general growth 
of seedlings are reported better in shaded than un- 
shaded beds in the nursery in Nor them Bengal, but 
in Southern Bengal tests have given exactly the 
opposite result. 

9. Treatment in nursery. — No special treatment except the 

standard method of weeding and slight watering. 
Manuring with leaf mould before sowing will cer- 
tainly help but does not appear to be an essential 
condition. No pricking out is necessary, and plants 
are put out in May- June of the same year when about 
6" high. Shades should be removed from the beds 
2 or 3 weeks before transplanting. 

10. Method of transplanting. — Experiments show that the 
w , rate of growth and general vigour of the plants at the 

end of the first year is far better from transplanting 
than direct sowing. Ball planting in the first rains 
with 4 months old seedlings gave cent, per cent, suc- 
cess and this is the method recommended for raising 
mahogany. Winter transplanting in Northern Bengal 
with plants 9 months old was also very successful. 
Stump planting with seedlings in their second rains is 
also successful, but results do not appear to be as good 
as that obtained from transplanting. 

11. Treatment after transplanting (weeding and cleaning ). — 

In the Hill Tracts there is a great danger of planta- 
tions being suffocated by assamlota and so frequent 
weedings must be done. Bange officers report that 
cleanings have to be done frequently for the first four 
years, and are necessary every fortnight during the 
first two. Pure mahogany 6' x 6' gives a very open 
crop at first and the canopy does not close up for 
several years. It is suggested that it should be inti- 
mately mixed with a slower growing species that gives 
a certain%moiint of ground cover such as jaruli n order 
to keep down assandota. 
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12. Tending . — Planting areas should be examined at the 

beginning of the 2nd rains and vacancies filled up by 
roof and shoot cuttings from stakes with surplus plants. 

13. Diseases and pests . — The shoot-borer Hypsipyla robusta 

attacks leading shoots of plants during the latter part 
of the rains but they evenually recover. Squirrels do 
much damage by eating the bark of the trees. This is 
done about half-way up the tree, which is sometimes 
completely girdled and killed. Young plants have 
been found dead and on examination it was seen that a 
longicorn larva had entered the stem at the collar and 
had bored to G # up the .stem. This pest kills off 
the young plants and has increased a great deal dur- 
ing the past 4 years, and may make raising of this 
species a doubtful proposition. Young plants from 
direct sowing have been attacked by red ants a few 
weeks after germination. The tops were cut off at 
ground level and plants died. 

14. Bute of growth. — Fast after the second year. The aver- 

age rate of growth in the plantations of the Chitta- 
gong Kill Tracts Division is as follows: — 1st vear — 
1'; 2nd year — 4'; 3rd year — 8'; 4th year 12^; 5th 
year — 18'. • 

Sample Plot No. 9 at Kaptai, Chittagong Hill Tracts 
Division, at plains level, gave an average diameter of 
14 *8'' , height of 87', and a volume of 4,362 c.ft. 
down to 8" diameter in 43 years. 

15. General remarks. — Specimens of this timber from Kap- 

tai have been sent to Dehra Dun and the reports have 
been extremely favourable. It should therefore be put 
out over as large an area as possible. Pure mahogany 
must he avoided until we know to what extent the 
damage by the collar borer is likely to be. Moreover, 
experience in Trinidad has shown that undergrowth 
or better still a shelter belt between the lines is some 
protection against the shoot-borer Hypsipyla robusta, 
so that a mixture in groups of lines with gamar , pani- 
saj or other fast growing light demauders seems to be 
indicated for this specie's. An intimate mixture in 
alternate thalis with a slower growing species such as 
jarul that gives a fairly good ground cover and so 
helps to keep down assamlota might be another solu- 
tion. Experiments in alternate line mixtures with 
gamar has not been too successful, although the 



mahogany looks healthy its growth is very slow. It 
remains to be seen whether as the canopy rises the 
mahogany will speed up. The ideal method of mix- 
ing would appear to be in alternate groups of lines 
with a fast growing species and that the mahogany 
itself should be mixed in its own lines in alternate 
thalis with some such species as jarvl. Boga-medeloa 
should not be grown with this species as a cover crop 
to keep down assamlota, as experiments have shown 
that it definitely retards the rate of growth of maho- 
gany and plants look unhealthy. 


8yzygium jambolanum (Syn. Eugenia jambolana) {Jam — Beng., 
Jamuna — Nep.). 

1. Locality. — Found throughout the plains forests of 

Northern Bengal and the three, Chittagong Divisions. 
Prefers moist situations, but is by no means confined 
to them. Soil sandy loam. 

2. Seed time. — June. 

3. Weight of seed. — 680 clean seeds to the lb. 

4. jfethod of collection of seed. — Fruits are collected from 

the tree or from the ground. Fruits when ripe fall 
to the ground. To ensure collection of ripe seeds it 
is advisable to collect from the ground. 

5. Method of treating seed. — Fruits are heaped in the shade 

. to rot. The pulp is then washed off by hand and the 
seeds dried under shade. 

6. Method of seed storage. — Sow as soon after collection as 

possible. 

7. Sowing (method and quantity of seed). — So far has only 

been sown direct at Dhobachari in the Chittagong Divi- 
sion, Seeds were sown direct in thalis 6' x 6', 3 to 4 
seeds per thali. It would appear preferable to dibble 
seeds in lines 6' apart, 2 rows of seeds in each line. In 
the nursery seeds should be dibbled 4" x 4" in unshaded 
beds. 8 ounces of seed per Jcamra will suffice. 

& Germination (time, percentage, etc.)— Germination 90 
per cent, in a month. 

9. Tr$4ttment in nursery ^ — Usual standard method of weed- 
ing a*d entering! * 
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10. Method of transplanting. — Transplanted experiment- 

ally in July of the same year with a handful of earth 
round the roots and gave good results. It is reported 
that root-and-shoot-cuttings do well, f " diameter at 
the collar is the most suitable size. 

11. Treatment after transplanting (i weeding and cleaning ). — 

12. Tending . — 

13. Diseases and. pests. — 

14. Rate of growth. — 1' — 6" at the end of the first rains. 

15. General remarks. — This species is much used in the 

United Provinces to plant up heavy water-logged 
soils. 


Faraktogenos kurzii (Chaulmugra — Beng.) 

1. Locality . — Evergreen forests of the three Chittagong 

Divisions on well-drained slopes on the cooler aspects, 
and on undulating and flat ground near streams. Soil 
loam to sandy loam, elevation 500'. A good shade- 
bearer. 

2. Seed time. — Middle of July to middle of September. 

3. Weight of seed. — 100 fresh seeds to the lb. Dry and 

one year-old seed from 150 to 225 to the lb. 

4. Method of collection of seed. — Fruits are collected from 

the ground under seed-bearers. Mature fruits split up 
by themselves in situ. 

6. Method of treating seed ♦ — If fruits have not dehisced, 
should be dried in the sun, broken up and seeds extract- 
ed. Seeds should be washed in water and then dried 
in the shade for 3 or 4 days. 

6. Method of seed storage . — Seeds can be kept for a year in 

gunny bags in a dry well-ventilated shed but bags 
must be strung up off the ground as rats are extremely 
fond of the seeds. Seeds should be taken out at inter- 
vals and spread out on mats in the shade to air. 

7. Sowing (method and quantity of seed). — Direct sowing 

has been tried experimentally both with seeds of the 
same year and with one-year old seed. Direct sowing 
is not recommended owing to the '^optionally long 
period which the seed sometimes takea to germinate. As 
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a case in point in a plantation at Hazarikhil this species 
was sown in July 6'x6' in thalis, as little or no ger- 
mination had appeared by next May the area was re- 
sown with kanthal. After the first showers in June 
of that year it was found that some of the seed had 
started to germinate with the kanthal. If sown direct, 
sow with fresh seeds thickly in lines 6' apart, 2 rows 
of seeds to each line. By this method enough seeds 
will have geminated by the end of the rains to know 
if the area will be fully stocked or not. If sown in 
the nursery shades do not appear to be essential but 
their use is recommended. Seeds are dibbled 3" x 3", 
the depth of the soil covering being up to the thick- 
ness of the smallest diameter of the seed. 10 lbs. of 
seeds per Jcamra will suffice. Seeds should be laid on 
their edges and not upward. 

8. Germination (time, percentage, etc,). — In the Silvicul- 

tural Nursery at Hazarikhil germination commenced in 
3 weeks and continued up to 4 to 8 months giving from 
40 to 50 per cent, success in both shaded and unshaded 
beds. Mainimukh, Chittagong Hill Tracts, reports 
that fresh seeds took a year to complete gemination 
with 85 per cent, success, whereas one-year old seeds 
only gave 20 per cent. Soaking seeds in water does 
not appear to speed up germination. 

9. Treatment in nursery . — -Manuring does not appear to be 

necessary. Pricking out when the seedlings are big 
enough to handle is recommended otherwise they will 
be difficult to transplant owing to their long tap roots. 

10. Method of transplanting Transplanted in the follow- 

ing June when from 5" to 6" high entire with 
balls of earth, or at least a handful of earth round the 
roots, immediately after removal from nursery beds, 
preferably on a wet day. Mainimukh reports 60 per 
cent, survivals from transplants. Stump-planting can- 
not be done. Shade is essential for raising this species. 
Should be raised in conjunction with boga-medeloa as 
laid down for Dichopsis polyantha. Might do in 
alternate lines with faster growing light demanders. u 

11. Treatment after transplanting (weeding and cleaning ). — 

Weeding should not be done during the cold and hot 
weather, and weeds not actually interfering with the 
plants should be left to shade Hie soil during, the hot 
weather. 
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12. Tending. — Boga-medeloa should be treated as laid down 

for paragraph 12, Dichopsis polyaniha . 

13. Diseases and pests. — Rats eat the seed. Deer browse 

the leading shoots in plantations. Very susceptible 
to drought. 

14. Rate of growth. Slow. 1st year — 6" ; 2nd year — 1 ' — 

8"; 3rd year — 3'. 

15. General remarks. — This species has only been tried on 

an experimental scale and notes made here are the 
result of a few observations only. It should 'not be 
put out on exposed south and west aspects, but should 
be confined to lower north and east slopes and flat 
ground at the bottom of the ridges. From observations 
in the natural forest at Mainimukh where it regenerates 
itself naturally under a dense shade, it would appear 
to be a suitable species for underplanting. As this 
species seeds late, may be used for sowing up vacancies 
and blanks in the current year’s plantation. 

ectona grandis (Teak— Eng., Sagwan—No p., Segun— Beng.). 

L Locality .— An exotic introduced with great success in the 
Sitapahar and Ringkheong Ranges in the Chittagong 
Hill Tracts. Soil sandy loam, should be deep and 
fertile and well-drained and does best on tbe slopes of 
ridges. Should not he put out on low ground along 
the banks of rivers where the ground is clayey and is 
liable to water-logging, for although it appears to do 
well for the first few years its roots decay and trees are 
easily blown over by wind. Fluting also appears to 
he more prevalent on such soils. Should not he put 
out on dry exposed ridiges of the Chittagong and Cox’s 
Bazar Divisions, - as although it germinates well its 
growth completely ceases after the third or fourth 
year. Again, in the Chittagong Hill Tracts Division, 
is not growing well on the rather heavy soil at 
Mainimukh and should not be put out there any more 
and should be confined to the Sitapahar and 
Ringkheong Ranges where it is doing extremely well. 
Has done well at Bamonpokri, Kurseong Division, in 
Northern Bengal on the same soil as is suitable for sal. 

2. Seed time . — Seeds ripen in Southern Bengal in January- 
February, and February-March in Northern Bengal. 
Seed-years are not always good and it is advisable each 
year to collect as much seed as possible to act as a 

• reserve supply for the next year. 

tf. Weight, of seed. — 650 seeds to the lb. 



4 . Method of collection of seed - — Seeds are collected from 
the ground which must he cleaned beforehand. Seed 
collection should be made daily in order to avoid 
collecting insect-attacked seeds. 

6. Method of treating seed . — After collection seed should be 
dried in the sun for 6 or 7 days. There are several 
methods for preparation of seeds before sowing — 

(1) Seeds are soaked for 48 hours in water and then 
dried in the sun for 48 hours. This process of 
alternate soaking and baking is continued for 12 
to 15 days. 

(2) Pit process .- — This method is the one most common- 
ly used in Bengal. A pit is dug two to three feet 
deep and three to four feet square and tilled with 
water. When this has run out line the bottom 
and aides of the pit with teak leaves. Soak the 
seed for 48 hours in water in a tub warmed by the 
sun during the day, and then put them in the pit 
with a layer of teak leaves between the layers of, 
seeds and a final cover of 6" of earth. Before filling 
up the pit in this manner 5 bamboo pipes, one in the 
middle and one at each corner, the latter laid at 
a slant, are put into position and holes cut in 
them, so that when the pit has been filled up 
water can reach all layers. The seeds are kept 
in the pit for about 10 days and watering is done 
every alternate day. The pit is then opened and 
normally about 10 per cent, of seeds are expected 
to have germinated. Heavy watering must not 
he done. Successful treatment of seed is a very 
important item and must he done by a reliable 
hand. 

(3) Flat places in each jhum are prepared by mid- 
April and the seed is then spread about 3" or 4" 
deep and watered every other day when there is 
not sufficient rain. As seeds start to germinate 
they are put out at stake into the plantation un- 
til the area is fully stocked. This method has 
not been proved very successful as the radicles 
are liable to be damaged in transport. 


6, Method of seed storage.— A Seeds can be stored for a year 
in a dry ventilated shed, but it of course more 
satisfactory to use fresh seeds. 
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T, Sowing ( method and quantity of seed ).— With direct 
sowing seeds should be sown within at least two days of 
removal from the pit in tkalis 6' x 6' 3-5 seeds to a thalK 
24 lbs. of seeds per acre are required. Seeds should 
be sown as early as possible not later than the end of 
April, as experiments have shown that seed sown at 
the end of April gave over 70 per cent, success, 
whereas the result of May sowing was only about 50 
per cent. Seeds should be sown about i" below the 
surface of the ground. In the nursery seeds are 
dibbled in unshaded beds. It is not always the 
practice to have a central nursery and each jhumia 
should have a small nursery bed in his area with 
which he can fill up vacancies in the first year with 
transplants, and in the 2nd year with root and shoot 
cuttings. 

8* Germination {time, percentage , etc.). — Germination is 
usually up to 70 per cent, from treated seeds and takes 
place within 8 to 12 days after sowing. 

9« Treatment in nursery . — Watering should be light. No 
pricking out is necessary. 

lOi Method of transplanting . — Seedlings are transplanted 
immediately after the break of the rains (June- July) 
entire with balls of earth or with a handful*of earth 
round the roots when they have 4 leaves besides the 
cotyledons. Pre-monsoon stump planting after the 
first showers in April is by far the best method of 
raising teak in plantations and this method has been 
laid down as the one that will be foil wed in future. 
Experiments carried out show that the rate of growth 
and percentage of survivals from pre-monsoon stump 
planting in April far exceeds that of either rains 
stump planting, transplanting, or direct sowing. 
Enumeration of stumps show that there was cent, per 
cent, survivals from April planting and that the num- 
ber decreased gradually until those of June gave only 
60 per cent: and Julv under 30 per cent. The growth 
of stumps from April planting averaged 7' by the first 
cold weather whereas stumping and direct sowing in 
June-July averaged 2 ' — 4" only. This extra height 
growth in the first year should save a considerable 
amount of money in cleaning in the second and third 
years and will more than fully compensate for the 
extra expenses incurred in the formation of a kucfiha 
nursery for raising the stumps. Experiments have 
shown that teak stumps are very hardy and can stand 
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transport for several days and any amount of rough 
handling. It is therefore considered more satisfactory 
to have a central nursery for the whole Felling Series, 
where work can be supervised under one mali than to 
have them scattered all over the jhums. For raising 
stumps on a large scale a permanent nursery 
should be maintained in each Felling Series, large 
enough to raise sufficient number of 2 rains old stumps 
to plant up the current year’s plantation and allow a 
certain percentage for filling up vacancies in previous 
years’ plantations. About j" diameter at the collar 
is the most suitable size for stumps. The nursery 
should be unshaded and not laid out in beds, 
but should only be a patch of hoed up land and sown 
up by seeds 3" x 3". This should not cost much in 
upkeep. Stump planting should he carried out as fol- 
lows : — A hole equal to the exact depth of the stump 
is made in the centre of the thali with an iron crow- 
bar about 2' long. The stump is then inserted, and 
the soil firmly pressed in against it by thrusting the 
crowbar in the ground at an angle close to the stump 
and levelling the soil tight against the root. Damp 
soil is necessary for easy and successful stump plant- 
ing. The essential points are— 

(a) the stump should be planted exactly up to the col- 
lar, 

( b ) the depth of the hole should exactly be equal to 
the length of the root, 

(c) when driving the crowbar slantwise and closing 
the hole, care must he taken that no air spaces 
are left below or around the root; 

(d) the stump must be very firmly planted; and 

(e) every stump should be tested before it is left, and 
only if it is resistant to a fairly hard pull should 
it be considered as satisfactorily planted. 


This method is very much quicker than bending down 
and using a dew to make the hole. 

11. Treatment after transplanting ( weeding and cleaning). 
— In areas where teak is grown in Southern Bengal 
much damage is done by assanrdota , which suffocates 
the plants when small and later climbs over them 
bending and breaking the steam. Luckily the weed 
is very light demanding, so if the plantations ©an be 
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fully stocked from tie beginning tfcirf weed can be 
more or less kept under. By the end of the fourth 
year in a fully stocked plantation a complete canopy 
should be formed and the weed entirely suppressed. 
So the main object is to get a fully stocked plantation 
as soon as possible, and when raising plantations by 
direct sowing to secure this it is advisable to have in 
the plantation small nurseries in each jhumia's area 
for direct filling. Also during the second rains root 
and shoot-cuttings may be taken from thalis where 
there is more than one plant planted to fill up vacan- 
cies. For stump-planting leave about V' — 1" stem and 
9" tap root, all side-shoots being cut. With 
plants in their second year in the nursery, this method 
of stump-planting has been found to be the most suc- 
cessful way of restocking in the second year. In the 
first and second years weeding is necessary three or 
four times during the growing season, and in the 
third year twice. In the fourth year the canopy 
should be formed and only climber pulling and cut- 
ting back of secondary species should be necessary, 
With areas raised by pre-monsoon stump planting as 
laid down in paragraph 10, the rate of growth is much 
faster and fewer cleanings will be required. Any 
vacancies in the second year will of course be filled 
up by root and shoot cuttings. 

12, Tending . — Thinning of this species has been the sub- 
ject of a separate note. Thinning should not be de- 
layed and must be a heavy D grade. Teak must 
never be allowed to become suppressed as it has defi- 
nitely been proved that teak that has once been sup- 
pressed does not respond to a thinning for 3 or 4 years, 
and so much increment is lost. Thinning should 
therefore be so done that the canopy is not completely 
closed until the year before the next thinning is due. 
In the case of teak all suppressed and dominated 
stems should be removed in thinning as this species 
suffers from so many pests and diseases which may be- 
come epidemic; these are usually spread from those 
trees that are sickly and have not got their full room 
for development. A heavy first thinning is also 
especially necessary in order to give light to the 
bamboos which are lying suppressed to enable them 
to shoot up. Bamboos besides affording necessary 
soil covering and preventing soil erosion, so common 
in teak plantations, yield a handsome revenue. In 
areas where no undergrowth has come up experiments 
have been carried out to underplant ana sow. This 
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is usually done after the first or second thinning, the 
species that appear most suitable are tali , chapalish 
and mitenga bamboo ( Bambusa tulda). 

13. Diseases and pests . — Seeds are eaten by rats in the 

plantations. The teak-barer .(Dihmwmus cervinus) 
does a considerable amount of damage, its attack 
causes a canker formation and trees are aften broken 
off by wind, such t^ees should be removed in 
thinning. The teak defoliator ( Hybloea puera ) be- 
sides other defoliators often defoliate teak over large 
areas in May and June and strip every leaf. White 
ants eat the bark. Teak pests are numerous but so 
far in Bengal not much damage has been done. 
Early <and heavv thinning, and the removal of all 
suppressed, sickly and attacked trees in thinnings is 
the best preventive. Trees are often fluted and this 
is only bad in areas not suitable for teak such as low- 
lying clayey land near the banks of rivers. 

14. Rate of growth. — Rapid. The average rate of growth 

in plantations of the Chittagong Hill Tracts Division 
is as follows: — 1st year — 2 2nd year — 10'; 3rd year 
— 15'; 4th year — 25'; 5th year — 30'. 

Sample Plot No. 18 of Buxa Division at Rajabbat- 
khawa at plains level gave an average diameter of 
8:2" and height of 63' in 14 years. 

Sample Plot No. 2 at Kaptai, Chittagong Hill Tracts 
Division gave an average diameter of 11’8'Y Height of 
96', and a volume of 1,517 c.ft. down to 8" diameter 
in 21 years. 

Sample Plot No. 25 at the same place gave an average 
diameter of 23 *5", height of 122' and a volume 4,267 
c.ft. per acre down to 8" diameter in 61 years. 

15. General remarks.— Pre-monsoon stump planting after 

the first rains in April is considered the best method 
and is the one now laid down for raising teak. Direct 
sowing with in-filling of stumps in the second year is 
considered the next best method. Raising of planta- 
tions by transplants besides being expensive and irre- 
gular is not recommended for the following reasons : 
Transplanting takes much longer than direct sow- 
ing and with only limited labour available the cleaning 
of the second year and older plantations are bound to be 
delayed considerably and a certain amount of damage 
is done to these plantations by assamlota. Also ow- 
ing to the labour involved in transplanting it is felt 
that the jhvtfvias , cultivation is completely subordi- 
nated to tkose of the department,.and this is^ hardly 
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fair provided success can be obtained without inter- 
fering with their legitimate requirements. Pre-mon- 
soon stump planting or direct sowing can be done with 
complete success and these methods suit the jliumias. 
Stump planting and sowing can be completed by the 
middle of May before the jhumia has to think of sow- 
ing his paddy, whereas transplanting cannot be done 
without risk before the end of June at which titne he 
should be putting out his own paddy. There is also 
the danger of drought after transplanting and consi- 
derable infillings have to be done in the first and 
second years. The growth of transplants is far less 
than that ©f pre-monsoon stumps, but slightly faster 
than those raised by direct sowings, but the height 
growth of the resulting crop was found to be extreme- 
ly patchy owing to infillings. 


Tephrosia Candida ( Boga-medeloa ). Cover and shade crop. 

(Also a short note on experiments carried out with certain other 
* species with a view to their suitability as cover crops in sal 

plantations). 

1. Locality . — An exotic introduced into Bengal, originally 

by Tea Gardens, and now used in plantations in North- 
ern Bengal as a cover crop to keep down weeds chiefly 
in sal plantations. In both Northern and Southern 
Bengal is also used when raising species in plantations 
that require a certain amount of shade during the first 
few years. Besides acting as a shade crop and afford- 
ing lateral shade to young plants during the critical 
first few years, it also helps. to keep down weeds and 
climbers, and is especially useful in Southern Bengal 
in keeping down the pest assamlota. 

2. Seed time . — December to January in Southern Bengal; 

and January to middle of March in Northern Bengal. 

3. Weight of seed, . — 1,800 seeds to the ounce. 

4- Method of collection of seed .— Pods are collected from 
^plants when they begin to dehisce by lopping the 
branches containing the pods, which is usually done at 
the time of the annual coppicing. To get the 
maximum quantity of seed, pods may be collected as 
they ripen. This takes more time, however, and 
collection will cost ratter more. 


13 - 
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5. Method of treating seed. — Pods are collected and placed 

on bamboo mats in the sun. The pods dehisce and the 
seeds are thrown out, this may be assisted by beating 
with sticks. 

6. Method of seed storage . — Seeds have been stored in a dry 

ventilated shed up to 3 years and still retain their 
power of germination. 

7. Solving (' method and quantity of seed). — Seeds are sown 

direct in plantations. 20 to 40 lbs. per acre is the 
average quantity used. For further details, see under 
paragraph 11 — sal ( Shorea robuHa) and under para- 
graph 4- — General notes on Dipterocarpus spp. 

8. Germination (time, percentage , etc.). — Germination cent. 

per cent, within a fortnight. 

9. Treatment in nursery . — None done. 

10. Method of transplanting . — Not done. 

11. Treatment after transplanting (weeding and cleaning ). — 

Not done. 

12. Tending. — See under paragraph 4 — General notes on 

Dipterocarpus spp., and paragraph 11 under ml (Shorqa 
robusta). 

13. Diseases and. pests. — Not noticed. Will not grow in 

swampy areas. 

14 c Rate of growth. — The plant never grows above shrub 
size. In Cox’s Bazar Division unpruned boga-medeloa 

grows up to 12'. 

15. General remarks. — -The great disadvantage of the use of 
boga-medeloa as a cover crop, especially with sal , is 
that it grows too quickly and too tall, and unless very 
carefully watched and used intelligently will very soon 
kill out the sal. For this reason it cannot he put out 
in the same year as sal. in regular plantations, which 
is a great disadvantage. Owing to its growth it must 
be coppiced back every year and in addition often has 
to have its tops and side branches pruned during the 
rains. All these operations are expensive and cost as 
s nearly as much as would otherwise have had to be 
incurred in weeding, cleaning, and climber pulling. 
What is wanted is a species that will require little 
tending and will not overtop the sal. 

Experiments are still being carried out in the Silvi- 
cultural Experimental Garden at Sukna with other 
species likely to be suitable as cover crops in sal 
plantations. The following is a short note on species 
Tried up to date; — 
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(») Cassia tora . — Was not successful. Although gerrnf- 
nation is good, it does not appear to give sufficient 
shade to keep down either thatch grass or the more 
faster growing weeds, and in several cases, was 
eventually suppressed by weeds before the end of 
the rains. Another disadvantage is that it is an 
annual wliich dies back in October and germination 
of self-sown seeds does not appear to take place 
before May. During this period weeds and grass 
come up in between the lines and the seed does not 
appear to have the power of germination under 
the shade given by them. 

(ii) Leucaena glauca.— Is sown after mixing with in- 
oculated soil. Results after several years’ trial 
appear more hopeful and it may be quite suitable 
for a cover crop. The disadvantage is that it 
cannot be grown without inoculated soil, 

{Hi) Pennisetum p urpereum . {Napier grass). — Cuttings 
T long are planted in 2 rows 2' apart in between 
the lines in the first week of June. In each row 
2 cuttings were dibbled in the same place, and were 
1' — 6 ff apart in tlhe row. 95 per cent, of the cut- 
tings gave suckers within 3 weeks and growth was 
very satisfactory. The drawback with this species 
is that it has to he cut back 2 or 3 tini^s a year 
and although it appears to be an excellent cover 
crop it should only be used in areas where fodder 
is saleable so as to save the cost of otherwise un- 
remunerative cuttings which must be done, or the 
sal will be suppressed. 

{tv) Clerodendron infortunatum . — Although it appeared 
suitable on a small experimental scale further 
experiments carried out in divisions show that it 
gives far too light a shade from 2nd year onwards 
and for this reason is unsuitable. 

(u) Tephrosia purpurea. — A small variety of Tephrosia 
Candida. Very common near the sea front in Cox’s 
Bazar Division. Results up to date appear 
extremely promising. It does not grow anywhere 
near as tall as boga-uiedeloa but is just as success- 
ful in keeping down weeds and climbers. Would 
not appear to require coppicing back which has to 
be done annually with boga-medeloa. Seeds 
December- January and seeds can be stored until 
ready for sowing in May-June. 
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( vi ) Leea crispa . — Has only been tried on a very small 
scale but results up to date are far more promising 
than with any of the other species tried. It ger- 
minates well and easily and dies back completely 
in the cold weather and by the next rains it shoots 
up again giving a maximum height growth of 
about 2 ' — 6". If sown thickly in 1' wide lines, 

does not interfere with sal. It affords an excellent 
cover between the lines and makes an absolutely 
clean floor completely eliminating all weeds and 
climbers. No treatment is required with this 
species, once sown there is no further expenditure. 
Seeds October-November and can easily be stored 
until ready for sowing in May- June. 

(mi) Phmeolus calcaratus (M asyemkalai ) . — Poor germi- 
nator. All plants were £aten up by deer. As deer 
are extremely fond of this plant, it is not advisable 
to try this as a cover crop. 


Terminal ia crenulata (Syn. Terminalia tomentosa) Pakasaj — ~ 
Nep.), 

1. Locality. — Found chiefly in sal forests, especially in the 
c Tista Valley, up to 2,500'. Prefers a deep clayey soil 

in the moister situations. Good natural regeneration 
is often to be found. 

2. Seed time. — Middle of April to middle of May. Best 

time of collection is latter part of April to middle of 

May. 

3 . Weight of seed. — 250 seeds to the lb. 

4 . Method of collection of seed . — Fruit should be collected 

from the tree and not from the ground. Fruits col- 
lected from the ground are often immature and insect 
attacked. Should therefore be collected from trees by 
lopping branches. Some Range Officers report that in 
order to ensure the collection of ripe fruits the best 
time to collect is just after the tree becomes leafless. 

6' a Method of treating seed. — Fruits are dried in the sun for 
3 or 4 days. 

6. Method of seed storage. — Fruits can be stored in a dry 
ventilated shed up to May- June. Fruits have been 
kept for one year but the germination per cent, was 
poor. 
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7. Sowing (method and quantity of seed). — Seed is usually 

sown in May-June direct in lines 6' apart, 2 rows of 
seeds in each line, seeds being 6" apart in each row. 
90 lbs. of seeds per acre are required for sowing direct 
in lines. If sown in the , nursery seeds are dibbled 
3"x3" in shaded beds soon after collection. Seeds 
should be sown with the end of the seed that was 
attached to the twig downwards, as the root comes out 
from this end, and should be dibbled to a depth equal 
to the diameter of the seed. 

8. Germination ( time , percentage } etc.). — Germination 

takes from 2 to 5 weeks and gives 70 per cent, success. 

9. Treatment in nursery . — No pricking out is necessary. 

Shade should be removed 3 weeks before transplanting. 

10. Method of transplanting. — Transplanting is usually done 

entire 6' x6' with a handful of earth round the roots in 
July of the same year. Some Range Officers transplant 
with balls of earth but this does not appear to be neces- 
sary. Pre-monsoon stumping from I year old seedlings 
after the first showers in April is reported 1o be an 
excellent way of regenerating areas that are likely to 
be water-logged during the rains. About 0*8 ff dia- 
meter at the collar would appear to be the most suitable 
size for stumps. 

11. Treatment after transplanting ( weeding and. cleaning). — - 

Young plants appear to prefer a light cover on the 
ground so heavy cleaning should not be done. The 
soil should not be exposed unduly and only climbers 
and weeds actually interfering with plants should be 
removed. 

12. Tending. — In well-stocked plantations raised by dense 

line sowings thinning will probably be required in the 
3rd year certainly in the 4th year. Thinning of this 
species has been the subject of a separate note. 

13. Diseases and pests . — Roots are damaged by cockchafer 

larva. Not attacked by game. Is attacked by a kind 
of leaf-disease which causes the leaves to die off. 

14. Rate of growth. — Rapid. The average rate of growth in 

plantations is as follows: — 1st year — 3'; 2nd year — 9'; 
5th year — 35'. 

Sample Plot No. 13 at Rajabhatkhawa in Buxa Divi- 
sion at plains level gave an average diameter of 4*8" 
and height of 42' in years. 
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Stem analysis of a tree at Nazeoke, Kalimpong Divi- 
sion, at an elevation of 800' gave a girth of 6' — 2'\ a 
height of 100', and a volume of 84 c.ft. down to 8* in 
diameter in 72 years. 

16 . General remarks.— Is a very useful species for putting 
out in sal plantations in areas too damp for sal , such 
as depressions leading down to hollows. Is also useful 
for filing up blanks in sal lines. Pre-monsoon stump- 
ing in April is an excellent method for filling up areas 
that are likely to be water-logged during the rains. 
Should be put out more than has been done in the past. 


Terminalia myriocarpa (Panisaj— Nep.). 

1. Locality . — -Plains of Northern Bengal up to 5,000', best 

between 1,000 / and 4,000', especially near jhoras. 
From observations in plantations it would appear that 
the species does well on nearly every kind of soil. In 
the Kalimpong foot hills it thrives on dry sandy soil', 
and does equally well, if not better, in damp lowlying 
areas associated with kainjal. It is therefore a useful 
species for putting out in damper areas leading down 
to depressions in sal plantations. One of the best and 
quickest grown plantations ever seen is at Sim, 4,000' 
in the Darjeeling Division. In the Chittagong Hill 
Tracts Division of Southern Bengal is confined to the 
Ringkheong Range. It grows in low lying places near 
the banks of jhoras. Seems to he localised to rocky and 
stony areas. Excellent natural regeneration is often 
to be found. 

2 . Seed time . — Northern Bengal middle of January to end 

of first week of February. Southern Bengal, end of 
November-Pecember and beginning of January, Best 
time of collection is December. 

3. Weight of seed . — Seeds are very minute and difficult to 

count, approximately 12,000 to 16,000 seeds to the 
ounce. One 2-maund gunny hag contains about 20 lbs m 
of seeds. 

4. Method of collection of seed . — Seeds are collected from the 

tree by lopping the small branches containing the fruits, 
and not from the ground. Great care should be taken 
to collect ripe fruits, which should be collected not when 
they are red hut when they turn yellow. 
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6. Method of treating seed . — Seeds are separated from 
branches and twigs, and dried in the sun for a day 
or two before storing. 

6. Method of seed storage. — Seeds can be stored for 2 or 3 

months (until the break of the rains) in a dry ventilated 
shed. 

7. Sowing (method and quantity of seed).— Seeds are usually 

sown direct in lines 6' apart in May- June. Lines are 
hoed 1' wide and seeds are sown thickly broadcast over 
a width of 3" in the middle of the line and lightly 
covered with earth. Better results are obtained by 
sowing the seed without levelling the soil after 
hoeing as this helps to prevent seeds being washed 
away.. With direct sowing even on level ground 
seeds are liable to Ife washed into little heaps 
during the rains and so germinate in clumps. 
As soon as the plants are big enough to handle from 
3" to 4" in height they should be pricked out and evenly 
distributed in the lines. Direct sowing should not be 
done on ground that is undulating otherwise the seeds 
are liable to be washed away and seedlingB have to be 
collected from Borne distance and pricked back into the 
line again. Experience has shown that when* putting 
out such areas it is cheaper to make kuchha unshaded 
nurseries maintained by the villagers and prick out the 
seedlings in July of the first rains about 2' apart in 
the lines. Again, does not appear to germinate when 
sown direct with hhadai 'paddy as field crop. When 
hhadai paddy is used panisaj should be pricked out 
from kuchha unshaded nurseries as mentioned above. 
If a mixture is required panisaj can be pricked about 
3' apart and toon or chikrasi pricked out a foot apart 
in the same lines, that is to Bay, 2 plants for each one of 
panisaj. Millet in the Kalimpong foot-hills also retards 
the rate of growth of panisaj and care should be taken 
to see that it is sown some feet away from the lines of 
panisaj and that it is kept pressed back from the lines 
during the rains. This species is very light demanding 
and a pure crop becomes very open after its first thin- 
ning about the 5th year. Therefore the common prac- 
tice now is to sow direct in lines with admixture of seed 
of chikrase or toon preferably C. miorocc&rpa (16 parts 
of panisaj to 1 part of chikrase or toon). 2 to 3 bags 
of seeds are required per acre for line sowing pure or 
with a mixture of chikrase or toon. If sown in the 
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nursery it is sown in shaded beds soon after collection. 
3 to 4 ounces of seed per kamra will suffice. Seed 
should be lightly covered with earth. 

8. Germination (time, percentage , etc.). — (Termination very 

poor, usually takes from 3 to 4 weeks and gives from 
20 to 30 per cent, success. 

9. Treatment in nursery. — Regular watering with a fine rose 

is necessary and the bed should be carefully weeded 
just after germination. If the seeds germinate in 
clumps pricking out should be done 3" x 3* in shaded 
beds in May. 

y* 

10. Method of transplanting . — Transplanting should be done 
in July of the same rains entire with a handful of earth 
round the roots. Care should be taken to see roots are 
not doubled up as this species is rather sensitive to 
transplanting. Ball-planting is advocated in some 
Ranges but does not appear necessary except during 
periods of drought. 

IT. Treatment after transplanting (weeding and cleaning ). — 
Panisaj is an intense light demander and great care 
must be taken during the first rains to see that the field 
crops are not allowed to lie over the tops of the panisaj 
lines. This is especially necessary when bhadai. paddy 
c or millet is used as a field crop. 

12. Tending. — Species like lampate and kadam frequently 

come in naturally and should be pulled up by hand 
when small. This is important and the Range Officers 
should see that such species have been pulled out before 
the villagers are allowed to leave the area at the end 
of the 2nd year. Thinning of this species has been the 
subject of a separate note. Thinning is usually 
required in the 4th or 5th year and sometimes even in 
the 3rd. A fairly heavy thinning D £rade would 
appear to be the most suitable, as measurements in 
Sample Plots show that unless the dominant trees have 
plenty of room for development they put on very little 
diameter increment. 

13. Diseases and pests. — Leaves of young plants are browsed 

by game, and the bark is often damaged by deer rubbing 
their horns against the stems. Caterpillars of the 
moth Lymantria bivittata have badly defoliated small 
areas' in the Kalimpong foot-hills. It is reported that 
this species also defoliates sal. The weevil A'vletobios 
fuliginosus bores into and destroys the shoots of the 
young plants. 
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14. Bate of growth. — Fast. At Samsingy 'Kalimpong Divi- 

sion, at an elevation of about 2,000', the average rate 
of growth in plantations is as follows: — 1st year— 3'; 
2nd year — 10' — 1" ; 3rd year — 17'— 8" ; 4th year — 25' — 
9"; 5th year — 30' — 2". 

Sample Plot No. 4 at Samsing in Kalimpong Division 
gave an average diameter of 6", and height of 54' in 
11 years. 

Sample Plot No. 10 at Rajabhatkhawa in Buxa Divi- 
sion at plains level gave an average diameter of 5*7 ff 
and height of 57' in 7 years. 

Stem analysis of a tree at Samsing, gave a girth of 
6' — 2 ", height of 122', and volume of 173 c.ft. down to 
8" diameter in 60 years. 

15. General remarks . — 


Tetrameles nudi flora { Mainakat — Nep.). 

1. Locality . — In Northern Bengal found scattered in plains 

and foot-hills forests, especially the latter, up to 3,000'. 
Also in the forests of the Chittagong District where it 
is to he found both in evergreen and deciduous forests. 
Comes up naturally in cleared and burnt areas. 

2. Seed time . — Seeds ripen in May- June. Best time ot 

collection is early part of June. & 

3. Weight of seed — 

4. Method of collection of seed . — Fruits are collected from 

trees by lopping branches. Fruits turn a dark green 
colour as an indication of ripeness. 

5. Method of treating seed.~- Fruits are dried in the sun for 

4 or 5 days in order to get the capsules to burst and 
seeds are extracted by hand. 

6. Method of seed storage. — Not done. Seeds are sown 

immediately after collection. 

7. Sowing ( method and quantity of seed).: — Seeds are sown 

broadcast in line 6' apart immediately after collection. 
Is a fast grower and a poor germinator. It is suggested 
that the best way to raise this species is in mixed line 
sowings with a slower growing species that stands a 
certain amount of shade such as ckikrase , toon, 
(G. mdcrocarpa), etc. If sown in the nursery is sown 
broadcast in shaded beds as soon after collection as pos- 
sible. 8 ounces of seeds per kamra will suffice. 
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<8. Germination (time, 'percentage , etc.). — Germination is 
poor and slow.. 

D. Treatment in nursery. — -Usual method of weeding and 
watering. Pricking out is advisable as plants will have 
to remain until the second rains. 

10. Method of transplanting . — Transplanting entire with a 

handful of earth round the roots in June of the second 
rains. 

11. Treatment after transplanting ( weeding and cleaning). — 

12. Tending . — 

13. Diseases and pests. — None noticed up to date. 

14. Rate of growth. — Fast. Trees in the natural forest are 

reported to put on an average rate of girth increment 
of 1 *7" per annum. 

15. General remarks. — Is a good box-planking timber. 

Should not be grown pure but would appear to be a 
suitable species for growing either in mixed line 
sowings with a slower growing species that will stand a 
certain amount of shade, or in alternate lines with a 
slower growing shade bearer. In the experimental fuel 
taungycbs of the Kalimpong Division mixed line sowings 
with mallata ( Macaranya denticulata) look very 
promising. 


Trewia midiflora (Pitali— Beng.). 

1. Locality . — In Northern Bengal and the Chittagong Dis- 

trict along the banks of large streams on silt. Comes 
up naturally in blanks such as old grazing grounds 
where the ground is well drained. 

2. Seed time . — End of July to beginning of August. Occa- 

sionally fruits may be found up to November, but the 
best time for collection is 3rd week of July to the 1st 
week of August. 

3. Weight of seed . — 20 fruits to the lb. 95 clean seeds to the 

ounce. 18 lbs. of fruits give 1 lb. of clean seed. 

4. Method of collection of seed . — Fruits can be collected 

from the tree, but are more usually collected from the 
ground as they fall in large quantities when ripe. 
Ground should be cleaned under mother trees and fruits 
collected daily to prevent collection of seeds that .might 
be insect-attacked. 
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5. Method of treating seed. — Fruits should be placed in a 

pit and allowed to rot for about 2 weeks. The rotten 
fruit is then broken up under foot and the pulp is re- 
moved by band. Seeds are then washed in water and 
dried under shade for several days. 

6. Method of seed storage. — Seeds treated as above and care- 

fully dried can be stored successfully until ready for 
sowing the following Mav-Juiie. It is reported that 
seeds store better when mixed with ashes in a gunny 
bag. Experience has shown that seeds stored until 
the following June give excellent results. Seeds are 
therefore stored until the following June and sowing 
is not done immediately after collection as was the 
custom in the past. Seeds are not ripe until August 
and if sown then seedlings are very small at the end 
of the rains, whereas by sowing in June seedlings 
have the benefit of two extra months’ growth and money 
is saved in weeding and cleaning. 

7. Sowing (method and quantity of seed). — Seeds stored from 

the previous year are sown in June direct in thalis 
4' x 4', or in lines 6' apart, 1 or 2 rows of seedB in a 
line, the seeds being about a foot apart in the row. 
Seeds germinate well and should not be sown too close 
otherwise seedlings look unhealthy. This is the only 
method recommended as owing to its long tap root 
unless great care is taken it is difficult to transplant, 
also the rate of growth and general vigour of direct 
sown seedlings is much better than transplants. 16 lbs. 
of seeds are required per acre for direct sowing. In 
the nursery seeds are dibbled 3 W x 3” in unshaded beds 
in February-March in order to get seedlings about 4 n 
high by the breaks of the rains. 3 lbs. of seeds per 
Icamra will suffice.' 

8. Germination (time, percentage, etc.). — -Germination 

starts in 3 weeks and is complete within 2 months 
giving from 90 to 100 per cent, success. 

9. Treatment in nursery. — Usual standard method of weed- 

ing and watering. No manuring is required. Seed- 
lings may be pricked out when about 4 tf high. 

10. Method of transplanting. — Transplanted 4 ; x 4 / with balls 
of earth in -June from seed sown either in February* 
March or in the previous August. Seedings collected 
from the natural forest in July when about 8 ff high 
have been transplanted into the plantation in July 
with success. Cent, per cent, success has been obtained 
from stump planting with seedlings in their second 
rains. Rate of growth and general vigour of plants 
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raised either as transplants or stumps is not as good as 
that of the plants raised from direct sowings. 

11. Treatment after transplanting (weeding and cleaning ). — 

Plants must be kept well- weeded as they appear to 
suffer very badly from suppression by weeds. Growth 
is especially poor in grassy areas. 

12. Tending. — In direct line sowing thinning is usually re- 
. quired in the 3rd or 4th year. 

13. Diseases and pests. — Seedlings were noticed to have been 

attacked by insects in the nursery, and ashes were 
sprinkled round the plants. Is attacked by a leaf 
defoliator. 

14. Rate of growth . — Fast. 1st year, seedlings from direct 

sowing in May 3' — 6"; sown in August V; 2nd year — 
9'; 3rd year — 22' — 8" . 

Stem analysis of a tree at Sankosh, Buxa Division, at 
plains level, gave a girth of 6'- — 10", a height of 
88 ' , and a volume of 98 c.ft. down to 8 (! in diameter 
in 44 years. 

15. General remarks.— Is a good matchwood. Is deciduous 

for a good part of the year and therefore if grown pure 
gives a very light canopy and weeding and cleaning 
may be costly. Sown in alternate thali 6' x 6' with 
hainjal as a subsidiary species looks an extremely 
promising mixture, and if tbe hiinjal appears to be 
growing too fast all that is necessary is to pollard it. 


Tsuga brunoniana ( Tengree salla—Ne p.). 

1. Locality. — 9,000' to 10,000' chiefly confined to the Ramam 

spur in the Singalila Range where rainfall and humid- 
ity is comparatively low. 

2. Seed time. — November-December. 

3. Weight of seed . — 9 lbs. of cones yield 1 lb. of clean seed. 

11,000 seeds to the ounce. 

4. Method of collection of seed . — Ripe cones as they start 

opening are collected by lopping branches. 

6. Method of treating seed . — The cones are spread out on 
mats in the sun for 2 or 3 days to dry after which seeds 
are extracted by gentle thrashing. Seeds should then 
be dried for a few days in the sun. ^ 
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6. Method of seed storage . — Seeds may be stored for some 

time in a well -ventilated shed, but should be put out in 
the sun periodically to air. 

7. Sowing ( method and quantity of seed).-— The seeds are 

sown broadcast in shaded nursery beds in February. 4 
lbs. of seeds per kamra will suffice. 

8. Germination (time, percentage , etc.) — Germination is 

complete within 45 days and gives from 80 to 90 per 
cent, success. 

9. Treatment in nursery . — Observations show that growth 

in pricking put beds is extremely irregular. This is 
probably due to two facts, lack of mycorihza in the 
soil, and that the seedlings are pricked out far too 
small. Seedlings of conifers should be allowed to 
remain in the seed beds longer and be pricked out 
larger than is tbe rule with broadleaves, as they cannot 
stand the shock so well. Pricking out beds should 
therefore be mixed with soil collected from the roots 
of mother trees and pricking out 4" x 4" should not be 
done until the seedlings are at least 3" to 4 ;/ high. 
Daily watering and weeding when necessary should he 
done. 

10. Method of transplanting. — Transplanted 4'x4' in June- 

July of the 2nd rains. At higher elevation are often 
kept in the nursery until the 3rd rains. • 

11 . Treatment after transplanting ( weeding and cleaning ). — 

Frequent weeding and cleanings will he necessary for 
the first 3 years at least as the species is fairly slow 
growing. 

12. Tending . — 

13. Diseases and pests. — At Batasi trees have been attacked 

and killed by a root fungus. 

14. * Rate of growth . — Slow, but speeds up about the 3rd 

year alter planting. At Rimbick, Darjeeling Divi- 
sion, at an elevation of 7,500' the average rate of 
growth in plantations is as follows : — 1st year — 1' — 3" ; 
2nd year 2' — 6"; 3rd year — 3' — 7"; 4th year — 9' ; 5th 
year— 10'. 

Sample Plot No. 19 at Ramam, Darjeeling Division, 
at an elevation of 8,500' gave an average diameter of 
13-4", height of 87', and volume of 9,187 c.ft. of 
timber per acre down to 8" diameter, in 66 years. Stem 
analysis of a tree at an elevation of 8,500' gave a 
diameter of 16", height of 63' and a volume of 40 c.ft. 
down to 8" diameter in 50 years. 
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General remarks .— This species is found naturally con- 
fined only to the Ramam spur, Darjeeling Division, 
.where the rainfall and humidity is less than half that 
of the surrounding hills at Rimbick and Batasi. 
Already a virulent root-fungus is attacking and killing 
trees in the older plantations at Batasi, Darjeeling 
Division, probably due to too moist conditions. It is 
recommended therefore that this species should only 
be put out in plantations where rainfall and humidity 
is the same as at Ramam. Should be grown close, not 
less than 4' *4', as branches persist and it is very 
difficult to get clean boles. 


Vitex glabrata (Ashwal— Beng.). 

J. JjOcality . — Common in the deciduous and scattered in the 
evergreen forests of the three Chittagong Divisions; 
on comparatively dry aspects and exposed slopes on 
well-drained ground. Soil sandy loam, elevation up 
to about 750'. 

2 . Seed time. — 2nd week of July to beginning of August. 

^3. Weight of seed. — 2,000 seeds to the lb. 

4 . Method of collection of seed . — Fruits are collected from 

the ground under and around mother trees. Before 
collection the ground should be cleaned and fresh seeds 
collected every day as they fall, so as to avoid collect- 
ing insect-attacked seeds. 

5. Method of treating seed . — Fruits are heaped under shade 

for a few days to rot and the pulp removed by hand. 
Seeds are then dried in the sun for 2 or 3 days. 

0. Method of seed storage . — Not done. Should be sown as 
soon after collection as possible. 

7 . Sowing (method and quantity of seed ). — Direct sowing is 
not recommended because the germination per cent, is 
usually very low, and so in order to get good slocking 
by^ direct sowing a large quantity of seeds will have 
to be sown. When sown in the nursery shades should 
not be used. Seeds should be dibbled 3" x 3" and laid 
on their , edges, and be covered with soil up to the 
depth of the smallest diameter of the seed. 10 ounces 
of seeds are required per kamra for spacing 3* ^3 ff . < 
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8. Germination (time, percentage, etc .). — Begins in 8 to 10 

days and is complete in one month in unshaded beds, 
and takes slightly longer in shaded beds. Gemina^ 
tion per cent, is very low, so far 35 per cent, in un- 
shaded and only 9 per cent, in shaded beds has been 
recorded. 

9. Treatment *n nursery . — No special treatment except 

the standard method of weeding and watering. Manur- 
ing will help but does not appear to be an essential con- 
dition. Pricking out is done when the plants are big 
enough to handle, and they are kept in the nursery till 
the following rains. 

10. Method of transplanting.— Transplanting should be done 

in thalis 6' x6' entire with a handful of earth round the 
roots in the following June- July. Stump-planting 
has been tried experimentally with cent, per cent, sur- 
vivals, hut growth does not appear to be as good as that 
from transplants. 

11. Treatment after transplanting ( weeding and cleaning ). — 

This species appears to be a fairly intense light demand- 
er, so the sowing of bo gammed eloa between the lines is 
not recommended. All weeds overtopping the young 
plants should be removed but intense weeding which 
unduly exposes the soil should not he done 1 or the plants 
may dry up during the hot weather. 

12. Tending . — 

13. Diseases and pests . — Leaves are often attacked by defo- 

liators during the cold weather which, however, appear 
to do little harm. 

14. Rate of growth. — Rapid. 1st year — 2'— 6" ; 2nd year — 

8'; 3rd year — 12'. 

15. General remarks. — This species is one of the few recom- 

mended for putting out on the moTe exposed south and 
west aspects of ridges as it appears to stand a certain 
amount of drought. Should not be grown with a cover 
crop as its growth is considerably retarded when not 
exposed to the full overhead light. Has only been 
tried experimentally and many of the notes are based 
on few observations only. Would appear to be suit- 
able for growing in alternate lines with slower grow- 
ing shade bearers. Shade definitely retards the growth 
of this species. 
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Viiex peduncularis {Hanna — Beng.). 

1. Locality . — Common in the deciduous and scattered in the 

mixed evergreen forests of the three Chittagong Divi- 
sions ; on comparatively dry aspects and exposed slopes, 
and occasionally along the banks of streams on well- 
drained ground; soil sandy loam; - elevation up to 

750 '. 

2. Seed time . — Fruits mature early in July, and the best time 

for collection is between middle of July to 1st week of 
August. 

3. Weight of seed. — 1,210 fruits to the lb. 1,952 clean seeds 

to the lb. 

4. Method of collection of seed. — Fruits are collected from 

the tree or from the ground. Before collection the 
ground under the mother trees should be cleaned, and 
fresh seeds collected daily as they fall so as to prevent 
collecting insect-attacked seeds. 

5. Method of treating seed . — The fruits are heaped under 

shade for a few days to tot and the pulp removed l?y 
hand. Seeds are then dried in the sun for 2 or 3 days. 

6. Method of seed storage . — Not done. Should be sown 
a immediately after collection. 

7. Sowing ( method and quantity of seed).’ — Direct sowing iB 

not recommended because germination per cent, is 
usually very low, and so in order to get good stocking by 
direct sowing a large quantity of seed will have to be 
sown. In the nursery shades should not be used. 
Seeds should be dibbled 3" x 3" and laid down on their 
edges, and covered with soil up to the depth of the 
smallest, diameter of the seed. 10 ounces of seeds are 
required per kamra for spacing 3 ff x3". 

Germination {time, percentage , etc.). — In shaded beds 
germination takes about a month and in unshaded 
beds about 3 weeks. Percentage of germination is very 
low T , and so far only 10 per cent, has been obtained in 
shaded and 17 per cent, in unshaded beds. 
Experiments have been carried out at Hazarikhil with 
alternate drying and soaking of the seeds, and %y 
treating with Hydrochloric Acid before sowing, but 
with no success, and the only results obtained have 
been from untreated seed sown immediately after 
collection- 
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9. Treatment in nursery. — No special treatment except 

the standard method of weeding and watering. Manur- 
ing helps but does not appear to be essential. Prick- 
ing out is done when the plants are big enough to handle 
and they are kept in the nursery until the following 
rains. * 

10. Method of transplanting. — Transplanting should be done 

in thalis 6' x 6' entire with balls of earth or with a 
handful of earth round the roots in the following June* 
July; both methods have been reported successful. 
Stump planting has been done experimentally with poor 
results. 

11. Treatment after transplanting ( weeding and cleaning ) — 
This species appears to be a fairly intense light demand- 
er so the sowing of hoga-medeloa between the lines is 
not recommended. All weeds overtopping the young 
plants should be removed, but intense weeding which 
unduly exposes the soil should not be done, or the 
plants may dry up during the hot weather. 

12. Tending . — 

13. Diseases and pests . — Leaves are often attacked by defo- 

liators during the cold weather which, however, appear 
to do little harm. * 

14. Rate of growth. — Not so fast as ashwal. 1st year — - 

10"; 2nd year — 6'; 3rd year — 9'. 

16. General remarks. This species is one of the few recom- 
mended for putting out on the more exposed south and 
wesi aspects as it appears to stand a certain amount of 
drought. Should not he grown with a cover crop as its 
growth is considerably retarded when not exposed to 
the full overhead light. Has only been tried experi- 
mentally and many of the notes are based on few obser- 
vations only. Would appear to be suitable for growing 
in alternate lines with slower growing shade bearers. 
Is slower growing and under all methods is more 
difficult to raise than Vitex glahrata. Shade definitely 
retards the growth of this species. 




A T ofe,— N — Northern Bengal, 8— Southern Bengal, B— Both Northern anil Southern Bengal, T-Tista Valley. P 
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APPENDIX III. 

Headings under which Nursery and Plantation Notes' for Bengal 
, , »e to be collected. ^ 

1. Locality ; — 

(a) Nature of forest and soil. 

(b) Elevation. 

(c) If species regenerates itself naturally, where and under 

what conditions. * 

2. Seed time : — 

(f0 Period during which mature seed is found. 

(6) Best period to collect seed. 

(c) If good seed years irregular, give details. 

3. Weight of seed : — 

(a) Number of un cleaned fruits to the lb. 

(b) Number of cleaned seeds to the lb. or oz. 

(c) Weight in pounds of uncleaned fruit required to produce 

1 lb. or oz. of cleaned seed. 

4. Method of collection of seed : — 

(d) Whether from the tree or ground. 

(b) Any special care to be taken in collection. 

(c) Colour, if any, indicating ripeness. 

5. Method of treating seed: — 

(a) Method of extraction of seed. 

(b) Method of cleaning seed. 

(c) Method of drying (under shade or in sun). 

(d) Any other special treatment necessary. 

6. Method of seed storage : — 

(a) Period of storage particularly with regards to use in 

second season. 

(b) Method of storage (sheds, pits, etc.) 

(c) Whether immediate sowing essential or not. 

(d) Any protection against insects, rats, etc. 

7.. Sowing {method and quantity of seed ) : — 

(a) Method recommended. Whether direct in lines or in 

thalis or in nurseries. 

(b) Spacing in plantation when sown direct. 

(c) Quantity in lbs. of cleaned seed required per acre for 

direct sowing. 

(d) In nursery, method of sowing, whether broadcast, dibbled 

or in drills. 

(e) In nursery quantity of cleaned seed required per kamra 

for methods under (d). 

, {f) Use of shades, etc. 

\g) Month when sown (i) direct; (ii) in the nursery. 

{h) Any special treatment before sowing, (e.g., Pit process, 
etc.). 
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8. Germination ‘(time, percentage , etc.) : — 

(а) In terms of percentage, 

(б) Period lapsing between sowing and first germination* 

(i.e., appearance of cotyledons). 

(c) Period lapsing between sowing and last germination. 

9. Treatment in nursery : — 

(a) Notes on whether manuring, and watering necessary. 

(b) Any special treatment to hasten germination. 

(c) Any special treatment to avoid insects. 

(d) If pricked out, give spacing; height of planta above- 

ground; any special treatment necessary, e.g., whether 
under shade or without; whether shades should be 
removed before transplanting, etc. 

(e) How long plants are to be kept in the nursery. 

10. Method of' transplanting : — 

(а) Ball planting necessary or not. If not, whether entire 

with or without a handful of earth round the roots. 

(б) Month of transplanting. 

( c ) Size of plants when transplanted. Measurement to- be 

taken above ground only. 

(d) Interval of time between removal from nursery to 

plantation. 

( e ) Whether stump-planting done or not. Give age of plants 

and size at collar. Whether pre-monsoon stumping 
possible. 

(/) Winter planting done or not. If so, any special treat- 
ment required (e.g., such as, stripping of leaves). 

(g) Are natural seedlings ever transplanted from the forest; 
give' size above ground. 

11. Treatment after transplanting {weeding and cleaning ) : — 

(a) Use of ■ cover crops. 

(b) Weeding, cleaning, number and month in which done. 

(c) Whether heavy cleaning should be done or not. 

(d) Which weeds are particularly harmful. 

12. Tending: — 

(a) Age. at which first and subsequent thinnings should bfr 

done, intensity, etc. 

(b) Climber-pulling, etc. Method and number. 

13. Diseases : — 4 

14. Rate , of growth : — 

(а) Whether cold weather growth occurs or not. 

(б) Annual height growth, for first five years. 

15. General remarks : — 

Remarks on general or silvicultural interest and importance, 
etc. 

B. G. Press— 1937-38— 81C— 600. 






